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‘Niagara Falls, N. 


hey purpose of of this re 
was to investigate. the dentoskeletal any ‘demonstrable, 
te ‘aucasian adults having ex- 


be de by ten-— the hod ontic clinician? | 
deney, dispersion, and correlation, suggested that: each man’ s con- 
Aspects of dentoskeletal pattern to be of facial beauty is a function of 


considered included | mandibular prom- own _innermost sensibility and _under- 


inence or retrusion, profile conv exity, standing. Yet, he points out, . there 
il he ight certainly i is conside agree- 


ae ment among many of us that certain 
faces: fall well within ‘the definition of 
harmony of form.” Orthodontists 
rally share Angle’s conviction that 


tooth axial inclination, vertica 
proportions, and structural dysplasia i = 


the ante ropostero plane. — = 
vestations were con- 


ons wit 


ise ~ solubly connected with that of art as re- 
sample 


occlusion. lated to the human face,”* but does 


EstTHE Re ‘naissance, Da Vinci, tell us: “ ‘The 


problem of facial harmony and 
“the intrarelations the dentofacial expression best reveals the passions of 


complex, while consistently occupying the soul.”* It is ‘clear that the question 


the attention of aa ntists and orthodon- of facial beauty i inspires sympathetic 
"ration as by the sc ientific 


tists ular the time of 


an elusiv of the J 
infinite range of the variations inherent - 
the morphogenic patter m and the 

nebulous and indefinite nature of the a he first America 
itself. Yet, the importance of  “dentofacial dics” was 
esthetics as a basic aim of orthodontic Case in 1896. There are countless” 
ther: needs “Tittle ‘laboration. In eferences in Case's writings of his pre- 
( vation with esthetics a and his in- | 


balance ony. 


A 


fact, Hunter’ in the eighteenth century = pe 

had suggested that the prime objective terest in. fine arts and their 

of this treatment was to beautify “he ence on orthodontics. 

appearance of the mouth Edward H. Angle the 

The question must be asked: orthodontic profession to have “fixed 
our minds the outli ine of the ‘perfect 
ce... .” His e concern with 
ace... .” is intimate concern with 


Thesis submitted as partial fulfillment of 
requirements for the degree, Master of the question of facial esthetics is well 


Science, U niversity of Indiana, known to the history of 
on 
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we 
a 
essentials a ‘beauty ‘and 'perfectic ion or lesser degre ree! Yet, there are funda- 
to be found in the statue of Apollo 
Tweed and his followers have been | 
conspicuous eaders of the revival sess two of the fund 
and reemphasis in recent years of im- which govern the degree of perf 
a prove! ment in facial esthetics as a prac- | of the product of the artist. The special-_ 
tical bi goal orthodontic of orthodontics revolves” around a 
therapy. Tweed hi is. place d_ esthetics ceaseless pursuit of this. 
first in his list of treatme nt objectives; “oat Ceratomer 
to achieve this objective he has ad- 
vocated in many instances the extrac~ 
4 tion of dental units. T hus, on a basis By a ok in rece nt years is the wide- 
clinical experience, nt of cephalometrics 
dictum concerning the necessity an analytical tool and diagno nostic 
for maintaining a full complement of aid. With the developme nt of tech- 
teeth i in order to gain the ultimate ex- niques for routine appraisal of patients, 
_cellence ce of occlusion and, according to ¢ ce cephalometer has been increasingly 
Angle, the ultimate in facial balance acce pted as the most efficient means for a 
and harmony. Tweed has placed and prognostic 


ticul lar emphasis on | facial esthe tics be- possibilities and limit: ions. Tt is a ce 


venient procedure for ‘analyzing 
sion is where the ‘re is rea- alities, localizing and recording the 


component parts of the dentofacial q ‘an a ‘d to functional and to soft 
complex, and “. . . only when normal tissue “analysis it make possible the 
occ lusion accompanies a normal face = classific ation of facial 


and ‘it is used for the study of 
ple ted cases: it is a time-linked tech-_ 
nique hic h e nable s the inv estigation: 
per ‘nd a and of problems of growth and deve lopmen nt 
‘ideally pce but. upon the dynamic analysis of serial 
sum total of intra-re lationships be = n = oe Jow ms has obse rve d: ». tepha- 
all the : structures th at enter into. lometrics is to the orthodontist what the 
formation of the dentofacial pA dissection room is to the anthropologist _ 
Therefore, the basic etiology of mal- and anatomist”.* The introduction of 
occlusions may lie in the faulty de- the -cephé ilometer in the United State es 
velopment « or malrelation of these parts. as an analytical tool in orthodontics is 
Logically, Angle’s major premise of credited to Broadbent (1931).5 
ideal occlusion. per se as ‘the prime emphasized the significance 
requisite for ‘the balance and harmony of the Frankfort mandibular plane 
of fac ial parts may be faulty, since the angle in diagnosis.” He suggested that 
"ideal occlusion is the: ideally 
of all the the poorer ‘the prognosis 
= 
structures of the face and cranium. The insofar as improveme nt of facial es 
one rule in the fine arts for the applica- the ‘tics is is concerned. E. L. . Johnson also 
of rigid standards to the ideal face affirmed this i ina later com- 


om are no rules: every face 


. 
sonable balance be tween the direction of « discrepanc "y; it 


lines posible 
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who I Later, ie and 
report on the axial E on this in a study 
the lower incisors", introduced the on the craniofacial morphology of man-— 
triangle in 1947?*. He dibular retrusion™ Wylie and E. 
that: the character. of this triangle Johnson studied and 
is sufficiently narrow so as to establish tical dimensions and relationships i in an 
basic facial pattern. Tweed introduc- ev valuation of facial dysplasia in “the 


eda modification of | this triangle i in vertical plane*®. 
1954", using more conventional regis- Downs, using 
tration points and In a re- having excellent occlusion, stud- — 
anal his , he ied des verlations in skeletal and de n- 
came the conclusion that ‘the best ture relationships inherent in “these 
esthetic results were obtained in those _ facial patterns and pointed - out their 


cases having a Frankfort mandibular 3 importance in progno sis 


plane angle ¢ of 25°, an axial inclination ment*. Riedel studied, on a somewhat ee 
of mandibular central incisor tooth to similar sample, the anatomical rela- 

mandibular plane of 90°, and, there- tionships using the plane from nasion 
fore, an angulation of 65° man-— to sella turcica as the principal pla e 
dibular central incisor tooth Frank- reference,** instead of Frankfort hori- 
fort plane. This latter measurement is 3 zontal (as in Downs’ method) . Riedel, 


considered by Tweed to be of par in a later study, applied | the analysis 


mount importance. of Downs to a ‘sample of better- than- 
precise quantitative definition of average 


mandibular central incisor tooth posi- Jer ensen and Palling, in a recent sur- 
tioning devised by Tweed was the sub- vey of the gonial angle, showed that, — 
bcs of an article by W ylie™*. W ylie, re- | while this angle cannot by itself be re- | 
wnalyzing Tweed’s sample, « came to the sponsible for marked facial disharmony, e: 
conclusion that Tweed oversimplified may well reflect the coordination and 
treatment concept and the explana- proportion _betw een the various parts 
of his results, the constitute of face.” 
plying ce phalometric roentgeno graphic 
“Frankfort plane on procedures to craniofacial on neasure- 
and not nece ssarily most st important, ments is that they facili tate me asure- 
in his most wae cases. we sug- ments on living subjects which would 


ge sted i that at the otherv rwise be impossible. Indeed, ce eph- _ 

changes were of alome ‘trics has progressed to the point 

~ 'Tweed’s extraordinary ability to elicit — where it is no longer the tool of the 
mandibular growth in the mi — amc h worker, but is a necessary ad- = 


these eases, junct to a comple te and well, — 


WwW ylie’® a ur, case unalysis from which a diagnosis 
‘nasal, and dental heights, showed that may be derived. It is not a panacea a 
sal 
these were an nong the most stable of will supplant all other methods of an ih 
ial dime nsions. Accepting as alysis and answer all of the orthodon-— 
valid the theses of Brodie™ ® and of | tist’s diagnostic problems and can never 
Broadbent"’ regarding the consta ancy of the place of conscientious li inical 
the proportionality of the facial oe But so long as the scienc 
< during growth, he developed as a con-_ of orthodontics remains a problem of 
I ] 
equence an assessment of cor 
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variations, ndless variations 


the n cephalometrics will be an invah 
tool supplementing all pr 


a METHOD AND Mar 


A total of. hundred 2 


25 


cedures of analysis. 


cases, 
senting better- than-av erage Caucasian 

adult faces of no particular ethnic 
group, we re photographe ‘d full view 
and profile Vv iew oriented with Frank- 

fort. plane, using the photographic and 
ce phalometric fac ilities of the Indiana 


University Sc hool De ntistry. 


Th athe ample 


ical evaluation 
by an of artists from 
He ‘rron Art Institute of Indian- 
ng Indiana and the Buffalo Art 
Institute, Buffalo, New York. T he panel 
of artists se lected those faces, fifty in 


yx 
numbe Y, which could b conside ‘red ex- 


ee he artists displayed a startling un- 


"2 to be analyzed and, as might be ex- 
_ pected, their conception of ideal facial 
armony was rathe ‘rT mo than 


pe aon in “the fine arts served as ‘the 
jury rathe r than orthodontists, who 
might well have preconceive d and 


somew 


stitutes ide ral facial balance 


W n the cases were submitte 


De -part tment “Or thodontia, 


University for their critical appraisal, stat for positioning of the hea ‘ad with = 


re were some definite areas of dis- 
_ agree ment: the artists’ sample of excel- 
dent faces included some concave a and 

convex types other words, 
representative sampling of 
facial types. T he orthodontists, 


er hand, t ten 


chosen by perspection as repre- 


amr. animity in their selection of the cases 


hat pre judici: ial ideas of what con-— 


rse 
on the 


efer "those made on 


faces which fell within the 
of “flat” vertical or -concav 
files. he panel | of their 


rather the s same 1 manner as the 


dontists, stressed that their atte ntion ek = 
was particularly attracted to the lower 
face — the area from mouth to chin —_ 
it fitted into the entire face. 
The fifty cases selected were pro- 
= ured from the files of curre nt patie =< 
of the Indiana Unive rsity School of a 
De ‘ntistry, the ranks of stu- 
dents, and other: personnel of the 
‘The cases were, on the whole, repre-_ 
sentative of _ various | economic and 
social levels, There were nine teen males 
and thirty-one females of ages ranging 
fifteen to thirty-six and averaging 
twenty- three and one half y years. 
_ Every one of the fifty cases displayed 
¢ ‘lass I molar relationships. Except for — 


- Cas ‘tase No. . 46, the sample consists of un-— 


— cases. The photographs, ori- 


entated with the Frankfort plane, a 
some of the cases used in this inves- 
an tigation are shown in 1,2 2 and 

cephalometric roentgen ‘no- 
‘grams, anteropostero and lateral head-— 
plates, were taken occlusion 

the ce phalome eter of the Depai ‘partment 

of Orthodontia. These records were 


made according to the Broadbent- 


Bolton technique for the st tandardiza- 


_ tion of profile x-rays, using a fixed posi- 
4 tion of the x-ray tube and a — 


‘distortion, the question error in 
cephalometric registrations and their 


effect measure ments 
om h to! be 


y inch target distance. 


_largen ments” and are subject to x-ray 


comenques nt 
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T This : proble m was the subject of a com- ie gested by Dow ns, Ty weed, W ylie, a 
prehensive: investigation by Johnson and Riedel, as well as some 
oe Adams 1 repor ted that this error is qn tg modifications of their tec -hniques which 
a acceptable limits of experimental ac- a will be described as each analytical — 
curacy, even though the subjects differ me thod is considered. Whi hen the means 
in n absolute ‘size. acceptable. ranges of variations 
 Tracings were constructed from the therefrom were established by deter- 
roe ntgenograms and the mate- ‘mining the standard deviations, poly- 


to » methods su gons (after — orhie 


the Indiana Method. 
Ad B P ANE 


fe 5 —8.3 to -+4. 5 
PLANE ANGLE M_ 25.4, 


+4, 
R 2 2.4to 19 
M abe 


«BD. 


+h. og 


% SD .+ +8.34 


R110.) 5 to 151.0 120. 5 to 151.0 110.; 5 to 148.0 


8D. ‘ +1.98 


— Standard De viation 


Range 


— 
| 
— 
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‘were constructed summarizing some of 
the measurements. Correlations were anteroposte ro to 
oo established and tests for reliability and a method suggested by Wylie, are | sum- 
significance were also conducted. in Table IV. 
OBSERVATIONS AND Finpinos 


ing to lysis. The Indiana Sample: 
are in able I. = derived from the of vertic al 


plane reference, d i 


‘Table 
he measurements derived 
the evaluation of of vertical ace 


‘cording to ya a technique 


Wylie, are found in in Table III. | 6.25 
LOWER ORDER OF ANDIBLE (mm 


> The Indiana Sample: Summary of 


ments related to S-N plane, according to the 


(N-ANS) 


¥ 100 


M 


71.1 to 87.0 


15, 5° to 44.0° 


Pace Height 
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Goldsman 


TABLE 
The Indiana Sample: Summary of measure- 
ments derived from an assessment of antero-_ 
ENGTH MANDIBLE 


16, 


= 


~ 
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+52 The Fs ae ial Skeleton. Polygon ‘for the 
—12.0 to +-13. -~ combined samp! le of 50 cases. The polygon is 


constructed to demonstrate two standard 
= A deviations plus and minus from the means, 
Masillary Ist which are arrayed along the center line. 


tee 


showing the axial inclinations of maxillary 
and mandibular central ineisor teeth related. reli ated to F inkfort 


to the Frankfort horizontal. al are note d i in T able V. 
MANILLARY CENTRAL INcisok Toorn 4 a the com- 


RELATED TO THE FRANKFORT PL ANE 

the ten me asurements used in the 


original: Downs’, analysis and also in 

“this” report. In addition, the measure- 

relating the mandibular central 


NDIB ‘ 
CENTRAL T incisor teeth Frankfort horizont: 


been included | because of the in- 


te stimul: ited by the work of Tweed. 


| An ange e of two standard deviations 
M Mean either side of the mean is used he 
Standard De vi ination > sic mee IS USE cee 
Range in lieu of the rar ange of plotted 
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Vol. 29, No. Facial 
_ in the Indiana Polygon by Adams and 
Vorhies??, 
urements obse rved in this study will <—_ 
referre ed to, from t now on, as the * Fi acial 
Skeleton Polygon”. "Generally “speaking, 
the polygonic method of illustrating 
qualitative and quantitative mathe 
matical observations for a static ceph- 
ie ‘tric analysis, the readings falling 4 
a the left of the center line, or mean, 
indicate a C lass II tendency; those fall- — 
ing to the right a Class III trend. ie 


!OMPARISONS OF THE INDIANA SAMP LE 
WITH THE ANALYSES OF 


> 


» Fac ial gle The mean of 
sample { for this angulation is 
86. 0°, which is smaller than e 
wns? reading (87.8° ) or that 
Riedel (88.6°). The differences of 
between dhe. for the In- | 
sample and the Downs. sample 
s: has a ¢ value of 2.239. A ¢ value of this. 
magnitude could not occur more than 
five times ina hundred on the basis of 
chance alone. Since level of Fie 5 Means and dispersions (two stand- 


confide “nce the criterion” sig- ard deviations on both sides of the mean) 
of the findings of the analyses of Downs 
Riedel plotted on the facial 1 polygon for the 
ference for, fa acial an ingle, readings be- Indiana sample. 
7 findings is significant at the 05 level re trognathie side side as compared with the 


and the null sis rejected. The means of Downs and Riedel. 
difference of 6° between facial angle Angle of Convexity This. group 


J TO MANDIBULAR 


“nificance used in this report, the di 


readings for the Indiana sample and shows the greatest variability of any of 

Rie del’s report has a ¢ value of 4.341. the measurements of the skeletal pat- 

t value of this magnitude would not tern: wi ithin ‘the Indiana sample. The 

occur more than one time in a . mean is -1.0° : which is smaller than 


thousand on the basis of « chance alone. the readings af either Downs (00°) 
The null hypothesis is therefore Riedel (+1 but neither of the 
jected at the .001 level, and the dif-— differences are signific ant. The dif- 
ference is significant. On the Facial rence | between the Indiana 

Skeleton P olygon, | on which means and __ and that of Downs’ (1.0°) has a ¢ value 

- vari ations to two standard deviations on : of 1.164, which does not re ject the null 
either side of the mean of both 1 the — hypothesis at the .05 level. T he dif. 

Downs and Riedel readings are super-— ference of 6° between the Indiana 
imposed (Fig. 5), the mean of the In- : group and that of Riedel has a ¢t value 
diana sample will be seen to be on the — of 0. 716, which also does not reject the 


8 
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hypothes lev el. sample and that of Ri del for this meas- 
The A- -B Plane . Angle ul a difference of A 1° , has at 
the Indiana sample for this. pene value of 1.524. A t value of | this mag- 
is —-4.3°. The difference of 0.5° be- nitude does not reject the null hy- 
n the re adings for the India: pothesis at the accepted | level 1 of con- 
sample and the Downs sample has fidence ((.05) and the ‘difference 
ot value of 1. 164. A t value of this mag- there fore not significant. On the Facial 
nitude does not re ject the null hy- - Ske leton Polygon (Fig. which 
B at the 05 level, therefore the ranges of measurements 
difference is not considered significant. the Indiana sample are plotted, it will 
= el ‘hot report the _hecessary be s seen that the | mean of the Indiana 
data for this measurement to perform — sample. for the Y-axis angle i is disposed — 
test of significance. The standard de- somewhat retrognathically com-— 
for the Indiana sample i is +3. = parison with Downs’ ading. 
“compared. with +3.67 for Downs. ne The Cant the Occlusal Pla 
readings for the Indiana sample range The me an of the Bien sample for the 
from —10.5° to +4.5°, compared with with « occlusal plane angle is 8.6°, compare d 
Downs’ ranges: to 0.0° to readings of 9.3° for Downs’ sample 
Frankfort t Mandibular Plane Angle for Riedel’s. The difference 
=i The mean of the Indiana sample for of 0.7°. between the readings for the | 
this angulation i is 25.4°, compared with — Indiana group and Downs’ has 


reading of 21. 9° and Riedel’ value of The null hypothe sis 
—26.2°. The difference of 3.5° between is not r at the .05 level. The — 
“the readings for the Indiana group and mean “diff is significant. 
Downs’ reading has a value of 0.967; Riedel did “not report the nec scessary 
the difference of 0.8° between the In- data to perform a significance test for 


ana sample and thi at of Riedel has a this measureme nt. The standard 


tt value of 0.598. In neither instance i tie on for the Indiana sample is +4.3 
null hypothesis rejected at the compared Within 
level of confide nee, and the differences 
_ are the refore not considered signific “ nt. 

|The standard deviation for ‘the 16°. The ¢ is 0: 261. The 


diana sample is not rejected at the ac- 


cepted level of confidence, and the dif- 


- Downs’ sample + Ce dif 

’-Axis Angle The cant of the occlusz al re- 

iana sample for this measul > the slope of the occlusion | 

as ad 

61.8°, compared with pon for Frankfort horizontal, is conventionally 
“28 Downs of 59.4° and for Riedel 60.7°. placed in the list of dental measure- 


ful examination of the measure- 
“the: 


ce The difference of 2.4° be ‘tween the In- "ments of the Downs’ analysis. A care- 


diana sample a and that of Downs has a ¢ 

va value of 2.408. A t value of this magni- ments of this analysis for the fifty cases 
tude could “not occur more than two of the Indiana s sample indicated that 

= in a hundr ed on the basis of actually the occlusal plane angle tended 

chance null hypothesis is to behave more in accordance with 

therefore reje ed within: the acce pted activity of the ske letal structures than 

crite! m for significance ce, and the the de: ntal. T prove or disprov 


is significant at the .02 level this impression, accordingly, a 


ference between the Indiana 
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angle in which axial inclinations to Frankfort plane 
angle was cor: ‘elated with every other | not strictly within the realm of the 
dimension of the Indiana “sample analysis according to Downs’ method. 


analysis: ‘thod of Since the landmarks of Downs are used d, 
Downs. This study showed that the and because of the interest 
of the occlusal plane was more ‘stimulated by Tweed regarding the posi- 
osely_ “correlated with the skeletal tioni ing of the mandibular incisor tooth 
measurements than with the dental in relation to plane, it was 
reading. A significant relation at the deemed _ reasonable to include these 
.001 leve el was obtained between the oc 1 measurements. ‘2 he nece essary data to 
-clusal plane angle and the facial perform significance tests was reported 
mandibular plane angle, and the Y ne ither by Downs nor by ‘del for 


axis. Between this angle and the the positioning of the mandibular ce cen- 
inclination of the lower incisor with the tral i incisor tooth. 


Frankfort plane a significant For the angulation of the long axis 


at the .01 level was: found and of mandibular ce ntral incisor tooth to 
one at the 05 level with the inclination — the Fra inkfort. plane, _ the me ean of the r 


of the mandibular incisor to the oc- Sadie sample is 65.4°, with a stan-_ 
—clusal plane. de -viation of +5.79. Downs re- 

Angulation of the Axe ported a mean of 66. 7°. Rie del’s read-— 
Maxillary and | Mandibular C ntral In- ing is 61.0°. Within the Indiana sample, 
cisors The mean for the Indiana sam- the mean difference between male and 

is 136. 1° Downs’ reading is 135.4°. females is 1. .2°. The t value is 0.169. 69. 

Riedel’s is 131.0°. ‘The « difference of ‘The null hypothesis i is not rejected 
4 

between the readings of the In- the .05 level, and the is not 
diana sample and that of Downs has a— significant. Sere 

t value of 0.349 The null hypothesis or the angulation. ie 


not re jecte d at the level of of the maxillary central incisor 


= 


cant. The diffe 5.1 1° be- the 

tween the readings of the Indiana sam- standard deviation of +6. 01. ‘Rie del re- 

ple and that of | Riedel has a ¢ value oc ports a me: an of 111 0°, with a eer sae 

2.889. A t value of this magnitude could deviation of +5. 70. wns’ reading is 
not occur more than one time in a hun- — Its: he did not report | the data 
dred on a basis of chance alone. Ac- nec essary to pe rform a significance test. 

_ cordingly, the null hypothe sis is rejec — he diffe rence of 1.8° be between — 


and 1 the difference i is significant at the me ans: of the Indiana sample 
level of confide nee. The Facial 
eton Polygon ( (Fig. 5) illustrates he is not rejectec d at tthe 
how the Riedel mean is menial retrog- .05 level, and the difference is not sig- 
nathically as compared with the mean nificant. 
= the Indiana a group. ’ . The sti standard devia- va The Angulation of the L ong 
tion of the Indiana sample is +8.34, of the Mandibular Ce ntral Incisor 


ompared with Downs’ +5. and lated to the Occlusal Plane For this 
Riede measurement the reading of the In- 
Maxillary and Mandibular Cer ntral diana sample is 15.6° _compared with 
Inci Tee A inclinations Re Downs’ reading of 14.5° and Riedel’s 
-20.6° he diffe rence of 1.1° between 
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value of 0.802. The null | hypothesis i is The Distance from the Incisal Edge 
ejects the: 05, of the Maxillary C entral Incisor to the 
_ AP Plane The reading for the Indiana © 
fere ‘nce of 5 compared with 
and a ‘Downs? ac ing of = =, and 
4,108. A value of this mz gnitude could Riedel’s 5.5 mm. The difference of 0. 9 
not occur more thi an one time in a~ mm. between the means of the Indiana | ~: 
thousand on the basis of chance alone. | sample and Downs’ study has a ¢ value 
The null hypothesis i is , rejected and the of 1.789. Since this could occur more 
difference is significant at the .001 than five times in one hundred on the — 
level basis of chance alone, the null hy- 
Angulation of the Mandibular pothesis. is not rejecte and dif- 

Central Incisor to the Frankfort Man- fe rence is not significant at the level of 

dibular Plane The mean of the In- confide nce used as the accepted 

diana sample this. ‘measureme ‘nt is criterion of significance (.05). T he dif- 
4°. Downs’ reading is +1. ference of 1.9 mm. ‘the means 
Riedel’s is +3. . The difference of of the Indiana sample and Riedel’s has 
between the means of the Indiana value_ of 3.654. A t value of this” 

sample and Downs’ has a t value of magnitude could not occur more than 
1.308. The null hypothesis i is not rejec ted one time in a thousand on the basis 
at the 05 level and the ‘is: of chance alone. ccordingly, the > null 

“not significant. The difference of 3 _ hypothes sis is rejected and the differ: rence 

~ between the readings of the atonal is significant at the .001 level of con-_ 

a yee Riedel has if value of fidence. Fig. 5 shows the retrognathic 

2.762. A ¢ value of this ma: ig tude angel di sposition of Rie ‘del’s reading in com- 


parison with thi of the Indiana 


hundred on the of we ance ‘ee. unple. ‘This partic ul: dime has 
The null hypothesis i is rejected, and the the smallest 
differen nce is significant at the .01 level. smalle: st range any 
The F “ac li il Skeleton Polygon (Fig. 5) : measurement conside: ‘red in this report. 
shows th ptrogni athic disposition of The standard de Vii ition of the Indiana 
_ Riedel’s mean in relation to that of the 8 sample is +1. 95; that of Downs’ study 
Indi: ina sample, The standard devia- +1.80, -Riedel’s 3.15. » 
for the Indiana group is is $5. $3, 


for study +3. 48, and for § ‘ORRELATIONS WITHIN THE INDIANA 
Riedel’s +6. 78. SamPLe Be was N VARIOUS SKELET 


, ) I 
impression is that, in those q Mey MENTS 


excellent occlusion and/or “IN Downs ANALY 


good facial pi 
central inc to be of the Indiana sample hows a 
less upright with respect to the “te ndency for certz ain of the dim ensions 
rankfort mandibular plane. The find- :& function in a compensatory or bal- | 
ings of Indian: a sample confirm this anc ing manne in opposition to athe 
est 


sion , but further sugge moveme of other dime nsions. Tl 


isa aie. range of variability ‘ Si , whe re one measurement wa: 
to be found, as } ee by the sti and- Bred example, to the right or SS 


“especially. ‘if the divergence were 
fe 1 ative ‘ly great ~~ it would be balanced 


— 
— — 
— 
— 
— 
— 
— 
q 

which range from —-15.0° to 


te. 


an nt suggested that the will often vary in 


the same direction. 


(4) Between the of convexity 


q 


‘it was de eme “d advisable to corre oie The t value is 2.30. The null hypothe 

rejected and the correlation is sig- 
ficant at the 05 level. Since the 


“satory m manner measurements as constructed 
Between the facial angle and he polygon, increase in Opposite dire ctions 
Y-axis angle, the re exists an. inverse fro om the mean , the significan se 
correlation of —& 500. The ¢ value ‘is correl: ation indicates that the two di- 
3.50. The null hypothesis is rejected mensions will often vary in the same 
_and the correlation is significant a at 
level. The polygon is so constructed that (5) The coefficient of correlation be- 
poly 
the facial angle increases to the right tween the angle of convexity and the 
r prognathic side of the mean line; linear measurement of the maxillary 


Pe Y-axis angle decreases in that direc- - central incisor tooth to the plane from 
_ tion. This negative correlation suggests, — e Point A to pogonion is +0.279. The t 
therefore, that so far as the polygon- value is 1.953. The null hypothesis is 
ture is conc erned, the two angles will ‘not rejected. 


very often move in the same ‘direction, (6) Between the facial angle and the 
not necessarily the same de- 


A nt of corr relation whic hi is nota landmark u used in Downs’ 


0.909 exists bety een the facial ale _ analysis), the coefficient of correlation — 
_ and the Frankfort mandibular plane — is +0.344. The ¢ value i is 2.41. The null 
‘The ¢ vi ilue is 6.36. The null hypothesis is rejected and the correla-_ 
> hypothesis is rejected and the correla- tion is significant at the .05 level of 
tion is signific ant at the .001 level of confidence. significant postive 
_confidenc nce. On the polyg on, the | ‘rank- correlation suggest that ofte n, as the 
fort decreases facial | angle increases — as the profile 
to the right of the ee oe inverse — tends to become flatter or more con- 
rel cave, the lower borde of the mandi le 
the polygon, ‘the: two. will increase in absolute size 
very often move in the same direction Compariso: 
respect to the mean, again not 
dibules plane angle and the Y-axis, the -Nasion Plane to Point r The 
oefficient of correlation is positive: Indiana sample 1 ‘mean is 81.22 : The 
619. The value i is 4.33. The null” mean reported by. Riedel is 82.01°. The 
hypothesis is rejected and the correla- difference between the means of 0.79° 
tion is significant at the .001 level. On has” a t value of 1.12. The null on 


‘the polygon, both dimensions be is not rejected at the 05, vel 


with -Tespect to the mean. Since a edel’s ‘findings shoves a greater 


nificant positive correlation is prese standard deviation reported. 


between these two measurements, it is by Riedel is +3. 89, ne with the | 


— | 
— 
— 
— 
— 
4 
— 
— 
— 
— 
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— 
— 
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Sate ndiana sample’s +3.11. mple, the reading tase 
Sella-Nasion to Point B. The The 1 mean difference of 2. 4° pon 
lr adian: 1 sample mean is 79.79°. The cy value of 2.27. The null hypothe sis is re- 
reported by Riedel is 79. 97°. The cted and the differes nce is | significant 
ean di fference of 0.18° has a ¢ value at the .05 level of confidence. The dis- A? 
0.26. For this value t, the null is greater for the Indiana sam-— 
hypothesis is not rejected and the dif- ‘ple. The Indiana sample has a a standard 
ference is ‘not significant ¢ at the 05 le wel viation of 50 com with 


Rie 'del’s, can not be pe formed since Linear ements.’ Table VI, a 
_ 7 Riedel did not report the necessary data. summary of the findings of the Indiana — 

For the Indiana ‘sample, the discrep- sample and those of W ylie and John- 


or difference between the meas- SON, 
urements of the sella-nasion pl: ine with diana. both angular, 
Point A and Point B is Ri iedel_ are more widely disperse rse than those of 
Proportion Total Face Height 
which is U pper Face Height. The mean 


to to 47. difference of 1.76 hasat value of 3.66. 


Sella-N asion” Related to the ‘The null hypothesis is rejected, and the 
Maxillary C ventral Incisor this diffe rence is significant at the .001 level. 
measurement the mean for the ‘The ‘Indiana sample shows wider 

reading of 104. 0°. The value of ¢ for Gonial Angle This angle is an ana-— 
t 


“the mean difference of 1. 0° is 0.78. This omic al entity icine dime nsion is de-— 


value of ¢ does not reject the null hy- fin re atively early in life 
ees ‘sis and the difference is not sig- not be ex ‘pected to change appreci- 
nificant at the .05 level. The standard ably with increase of age. — The mean 
deviation for the Indiana is difference is significant at the 
+6.98; for Riedel’s sample, +5.7: cepted level. 
Se ‘lla-N. asion Plane Related to Gnath- he F rankfort indibular plan ane 
ion” The mean for the Indiana ‘sample angle was correl: ted with ¢ ce rtain den- 
is 80.5 )°; for Riedel’s sample, the mean 7 ture and skeletal dimensions used in 


79. 3° The difference between the the vertical displacement study of 
means of 1. 2° has a ¢ value of 5. 284. y ie and sagas and in hevedt downs’ 


‘The null hypothesis i is rejected and the ani alysis. 


diffe rence is ‘significant at the . 001 le level firm the | previous adie of Ww ylie and 
ill 


re with re elation be noted. 
As the Frankfort mandibular 


reases 
in angulation ), total face height in- 


e becomes eper 


the 02 le vel 

becomes steeper, the percentage of “ill 
er face height to the total face height 


— 
— 
— 

— 
— — 
q 
— 
diana sample is +3.79, compared with | 
Sella-Nasion Plane Related to Frank- = 
fort Mandibular Plane For the In- 
diana sample, the reading is 29.3°; for 


® amines and vertical height measure ments wea in the evaluation of vertical dysplasia: 
The findings of the Indiana sample and the study of Wylie and Johnson, With the exception 
— of the gonial angle and the facial height proportions, all measurements are linear and — 
oe in millimeters. Wylie and Johnson did not report ranges. Their study was under- 
iken on 47 children between the ages of 11-13 years, who were by subjecti i 
garded as hi ving good looking faces 


Measurement 
AR 


Gont AL 


: 


incre ases. is 001 le vel of confide nee. 
at the .01 level. (g) T he m ila le 
c) Mandibular plane angle varies varies directly with ‘the of on 
inversel ‘ly with the 1 ramus he ight. he plane. he correlation is sig- 
—— negative correlation is significant at the eile ant at the | .001 level ret oe 
level of confidence. The coefficient ation 
The ‘mandibul: ar be tween the mandibular plane angle 
invers rse ly with the angulation of ind the linear measurement of 
he mandibular central incisor tooth to lower border. of ‘the | mandible | _(gonion 
the mandibular plane. ~The Negative to pogonion) is +4.0.021. The value 
correlation is significant at the > 02 ve is 0. 15. The null hypothesis i is not re 
level. ‘This in other words, the “jected at the . 05 level of confidence, 
the lower central and the is ‘not 


why 
> » Ef SSESSMEN 


facial angle. The negative correlation 1, gee 
is significant at the level. ‘Tests of significance comparing the 


) The mandibular plane angle findings of the India ia na sample 
varies directly with the Y “axis angle. those of Wylie’ s study can not be per- 
The corre ‘lation is the forme Wylie no 
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A summary of measurements listing the means observed in the assessment of a ian ro 
‘dyspl asia, and compared with the standards of WwW ylie. 


_ Wylie’s original analysis was reported from a sample consisting of 45 boys, 11.5 years of 
age, and 48 girls, averaging 11.3 years of age. These were Class I maloec lusions in the late 


Length Porion-  Sella- 


cs 
ANS 


SAMPLE: 
Femule 


‘ombined 


SAMPLE: 

2 103.0, 0 

exce pt the means. Wylie stressed, as mean is 74 he range is from —12.0 

‘matter, of clinical experience, that: only 


ac -cut, obvious Ae 


gs 
the Indiana may An opportunity is afforded for com- 


as acceptable deviations from the Wylie paring ¢ a se t of monozygotic fe 
male standai ard of 0 .0 and the fe fe ‘male -seventee n ye ars, nine mor 
“standard of 0, as far a as the means old, cases 2 and 3 (Fig. 6). of 
are concerned; but all readings have the’ dime nsions differ be- 
wide ranges of ‘dispersion. yee! | the: ‘se two ase 


‘Table Vil “compares the measurements plotted on 


served in the Indiana sample with the polygons, _ the assessment of antero- 
standards established by Wylie. The postero: dysplasia, the analysis against 


score seadings for the males is the sella-nasion plane, nor the vertical 


orthogn: ithic: The standard de- ight studies. 


Viation is +£4.95, T he standard error The greatest differe ntiation oc curs 
of the mean is 1.16. The r range is. from — ih 1 the absolute linear measurements for Fs 
certain dimensions of the mandible — | 
- The unit score reading for the fe- the gonial angle, the lower border of 
males is prognathic: +41.2. The stand- the mandible (gonion to pogonion, and 7 
deviz ation 18. The the absolute mandibular length) as 
error of the mean is 0. 77, The range the anteroposterodis- 
is from — to +9. 
The unit score reading for. the com-— he ‘ight. But none ‘Gee 
‘ds ample —0.85, which i is can be red 
orthognathic. he standard _ The mandibular length for 


The error, is s mm. 5 the lower border the 


and 3. Below, case case 22, 
99 
faces are mesogns while case 22 is more convex. 
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— 
— 
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mn. 1ONS OF SKELETAL AND DENTURE PATTERN 
mm., well within the wide range of ex: 
pected variability. At the same time, 
the Frankfort mandibular plane angle 
and the fac ial angle remain substantial-_ 
ly the same. The gonial angle of C tase i 
is greate r than that Case 3: ‘116. 
.03 for the females. The total facial 


for Case - mm., 


Case 9 s dimensions is not ‘conspicu u- 


his in- 
Ne 


su to be slightly on 
“the conve x or retrognathic side as com- s 
pared with the strz aight or meso ognathic 
rofiles of the twins, displays startlingly 

"similar readings in comparison with the 


twins, of all of the measurements sum- case. 2—-—-— case 3—--—-- case 


marized by the polygons (Fig. = ac ial of 


The greatest discrepancy, which may 


have some bearing on the profile con- 
fe 


tour, is to be found in the dimens‘on ace in C ‘ase 22 is 
rel the maxillary central incisor more vertically, due to the 
oath to the plane from point A to greater lower face height, as compared — 

gonion, which is 5.5 mm., compared with the twin, ee 

“with the twins’ readings of 3 mm. and — Off all the measurements, the ¢ greatest 

is 2 mm. But even this diffe ‘rence is within discrepancy occurs in the assessment of 


two standard deviations. The standard ante ropostero “dysplasia. For the twins, 


a deviation for this reading is £1.95. Sa the unit scores are 3 4.3 and 
As might be expected, the absolute the score for Case 22 is —11.0.. : 
linear size of anatomical structures” ‘is eo This diffe rence occurs because of the 
greater in the male (Case 2 2) than ‘omar lative positioning of the head of the 5 
the twins. However, the facial he ight condyle and, more particularly, the — 
proportions are not gre atly at variance. oi maxillary first molar. The “distance of 

In case 22, the percentage of lower face these reference px points from sella turcica 

mi he ight to total face height is 55.4 per and the pterygomaxillary fissure, respec- 
cent, , compared with the twins’ readings: Gey: ely, is much greater in Cc ase 22, w here 
50. 8 per | cent and 51.2 per cent. ‘The the high ‘orthognathic unit score is but | 
mean for this is 54.5 per nt; reflection of the linear measurements. 


mechanism 


— 


— | 
— 
— 
— | 
= 
— 
= 
— 
— 
— 


> 


z the facial angle are ‘slightly prog- limits (Fig. 7). The tende ney of the 


=. 
sponsible for the ov erall in the anteropostero plane 
profile | balance and proportion space. / At the same time, all polygon, 


at 


pret in two ways. The Y-axis angle readings a are well within the polygon — 


nathic ( (in relation to the mean values skeleta tal "measurements, including he 
for these dimensions), thus placing occlusal plane angle, to be on the prog- 


ogonion in a relatively good relation- nathic side of the mean is balanced by 
ship with respect to the facial plane. — an equivalent tendency for the de nture = 


“conjunction with the prog- - readings to be on the retrognathic side. 


-nathic (in relation to the me an) Frank-— Tike resulting facial patterns are in exe 


fort mandibular plane of ee llent Ov erall balance. 


18° ove rcomes the orthog gnathic d 
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n dime nsions within the of | the correspondin Case 9 9 readings. 


_ The denture measurements of Case 43° 
imitate and parallel thos 
femal nineteen years, e 9, but the contrasts between th 
ons are more m 1 
_ exaggerated, as shown in Figure 
approximate the mean of every digas With regard to the skele tal r re 
tionship investigated. This true not this imitative or p. parallel tendency i 
_ only for the polygon measurements, but — best illustrated on the polygon. The. 
all other dime re conspicuous skeletal discrepancy is 
‘The mesognathic face ail C 43, plane readings: 29.2° for ra ‘ase 
male thirty-six years, four months of 43, and 26.0° for Case 9. The ste eper 
displays some interesting tende Frankfort_ mandibular plane angle is 
mparison with Case 9. While the accompanied by the corresponding in- 
de nture readings are well within the — crease in total facial height (which is . 
polygon limits, they are uniformly to not unexpected for the male , 
(towards the Class HI side) of the lower face. This is consistent with 
the prev viously noted positive an and si 
nificant correlation between Frankfort. 
~ mandibular plane angle and the per- 
i! centage of lower total facial height. 
It would be expected that, in view of 
‘3 the negativ e correlation between the 
Frankfort. mandibular plane angle and 
facial angle, the steeper mandibular 
10 plane a angle would be by 
a ‘cor 
angle. hat his is true is attested 
| by the coefficient of corre lation of 
—0 .909. In Case 43, how ver, , the faciz a ; 
angle is 89.5°, as compared with the 
mean of the combined sample of 86.0 
and the Case 9 reading of 87. 0°. Sin 
deviation for this din 
sion is +2.80, this difference takes on 
special Tt would seem 


junction ‘with the Y -axis angle 
the readings for the angle of 
and A-B plane. fun nctions asa 
compensatory mechanism against 
mandibular ‘that, 


sog 


— 
— 
— 
— 
— 
— 
— 
; 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— Pig. 9 Facial polygons for two cases hav- in excellent general balance without 
mesognathie faces compared with each showing tendencies toward concavity. 
other and with the means for the combined postero dis- 
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= 
= 


, case 46, a concave face. 


placeme nt for Case 43 | is 42. 0. laces rated as concave and 
from the point of view clinical e convex, respectively, 
perience does not represent 23, the convex facial type, i 
pastane prognathic de parture from twenty years, six months of 
mean. This: is another measurement, skel ‘letal and d ture dimensi ns 
within 1 the mesognathic facial type, with fall: to the left of the 1 mean, as 
e ver-so- slight toward the on the polygon ( Fig. But 


Com 
10 Above. case 23. conver face. Below 
Bie 10 Above, case 2: 
— 
— 
= 
is 0.0. (placement is al ows a slight ten- 
one 16 and 23, both females, aff eptable ranges, but — 


1959 


is not a siy- 
6, the concave facial type, is. 
years of age. This is the only per- 
of the sample who is undergoing 
current orthodontic treatment. 
4 nalocclusion was of the Class III type; _ 
he orthodontic. proble was | primarily 
_ confined to the maxillary arch due to. 
relative lack of growth i in the ante rior 
of the maxi illa w with -con- 
A displacement of anterior dental of 
particularly the upper cuspids. 
steep Frankfort mandibular 
plane angle is compensated by ‘relative- 
ly high readings of the angle of con- 
exity and the A- B ane angle 


TO FR HORIZ 


on the Cc as side of mean, | 
il tin 
_ The concave tendency of this facial pat-— 
te ‘mm is undoubtedly a result of the lack | 


ent of the anterior portion — 


developme 
of the maxilla, since a facial angle of | # 
88 is reasonably close to the mean. 
Tt would be expected that if the the ‘Frank-— Fig. 11 Polygons of two eases 
mandibular plane angle were nc not trast in readings between a concave (ecuse 


a convex (cause 23) type face, 
80 steep, but more in accordance with | 


the gene tender ncies of the “other 


toward the Class III side ‘dae ‘lle nt facial patte in spite of 
« 
of the polygon, the appearance — extreme -discrepanc in individual 


would be markedly prognathic. Thi is di nsions. 
disposition of dimer ensions should The total facial he ights of the two 
7 orrelate ed with the se sc ore for face ir : 120. 0 mm. for C ase 
ropostero dysplasia, which is +1.5, 46 and 123.0 mm. for C ‘ase 2 23. The per- 
a a score which suggests again the im- centages of lower fac “height to total 
a - portance e of an “overall. comparison of face height are also not at appreciable ws.’ 
the anatomical structures in order to- variance: 55.9 per cent for C ‘ase 46; 7 
understand t the definition of the fac ial 54.8 per ce nt for Case his 
patter rm. The displacement « of parts in dicates how, in two different facial types 
such a slightly prognathic relation — exhibiting excellent overall balance and _ 
the mean for females is +1 . owl harmony, the profile proportions may 
another indication of the effect of be. reasonably comparable even ‘though 
compensatory mechanism considerable variation may be displayed 


of the measure- 


— 
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plane w hich varies only servations is the general assumption that 
mm. the mean, all the denture is entirely conceivable and, inde 
xy 
din ns of Case 46 \ vary directly and logic pall ‘the at all three profile types 
in opposite direction (towards the Class the concave, the convex, | the 
side) from those of Case 23. mesognathic can and oc- 
‘support of the g eneral c cur in nature as ideal patterns with ex 
cave 
is to be expecte as is, contrast, ‘the cellent balance and harmony 
larger angulation, the le ss “upright-— Cases 31 and 12 be in- 
ness”, of the the dentition o of Case 23 23 in a nde ‘te 


T he obvious corollary to these ob- is 


vo individuals whose readings tend to be ‘ 
excellent, being close to the mean Although these faces appear to be in 
excellent artistic balance, all denture readings, without exception, ure very extreme, being 
on the Class IT side of the polygon, Case 38, case 31, below. 


— — 
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a 
if 

pe 


 Goldsman April, 195 


VARIATIONS oF SKELETAL Ano DENTURE PATTERNS | Case ie. This: discre pancy 


“except for the occlusal 
plane angle, all denture readings for 
Case 38 are beyond limits of the 


It must be that | the 
use of the term “denture readings” does — 
oses of interpreta-_ 


pos 
aces nt of the cant of 


MANDIBULAR PLANE 


occlusal plane, whose curious ten- 
cy to dere-taae - often in a manner 
direction of 
ske le tal measurements has already bee sll 
Cases 38 and 31 “illustrate the fol- 
lowing maxim: the overall facial tl 
tern may conceivably be excellent, pro- 
vided the ‘skeletal relationships are 
cellent balance and proportion, even, 


wide scatter or -dispe rsion. T hus, an 


excellent facial pattern may 
with an astonishing 


‘ig. 13 Facial polygon jen “ease 38 the disposition of the 
with case ter tende ncy for certain structures 


the « dentofacial complex to balance ¢ 


An examination of the polygons compe nsate extremes dim 


Fig. 7. 3) shows that the skeletal read- _ sions to produce an ov erall balance and | 
ings for * both cases are close to the mean — _ harmony int the general facial propor 

r well within the limits of acceptable tions has been. previously noted. This 
eviations therefrom. The Case 38 compe nsatory property is illustrated in- 
skele tal readings are to ‘the mean, ( tases 1, and 46, hose ske 

but the difference is of no special im- and “denture polygons | are shown 
pont tance; those of tend to in Figure 14. 

has been shown that there are 

est. showing the Y- xis high negative correlations between the 
_ angulation. The occlusal plane angula- Frankfort mandibular plane angle and 


of both cases ‘Is the = facial angle, and betwee n the facial 


oO 
en- 


angle and the Y-axis angle. A study 
q The c curious features of these cases of the polygons will show the te *ndency — 
are in the denture patterns. Although =, facial angle to decrease as the man-— 
both faces are in excellent general -dibular plane beco omes steeper. At the 
wax: 
balance and all skeletal readings same time, the Y-axis angle tends 
within the acceptable ranges of varia- increase. The compensatory me chanism 
the denture patterns for both evid denced in those cases where with 


2 


close to the lefts or Class — 
— 
— — 
| 
— 
= 


No. 2 


high | Frankfort 
angle, the facial angle and Y-axis angle 
remain close to the mean, or even to 
‘ight of the mean vertical I line. 
a ternative compensation is for the A- B 
ongre and the ange convexity to ANGLE OF CONVEXITY 


FACIAL ANGLE 


of th 

‘a For the "se individuals it has been sug- | 

gested that the ‘compensatory property 

acted through a reve ‘rsal or minimizing 
of the correlations between the facial, — 
Y-axis, and mandibular plane angles, in | Zz 
addition to » the disposition of the angle Me 

of conv exity and A-B plane angle to the 
right of the mean. With: these cases, 
the de enture rea adings, “except for Case 

gene rally are to the right of the mean, 
with the angulation of the mandibular — 
incisor tooth related man- 
dibular plane being extreme for Case 
— on the Class III side of the 
_ polygon. In Case 46, the occlusal plane . 

reading functions s in an opposite  direc- 
tion from the mandibular pune angula- 
tion, reve rsing, in this case, , the correla-— 


Fig. Facial polygons: cases 1, 15, 49 
relating exactly with: the positive co- 
efficier ‘nt, remain, along with the Frank- 
fort mi mandibular alues, on the denture patterns. Measures of central 
oF tendency and tests of confidence were 
established, as well as studies of disper- 
sion in te the standard deviation, 
been made to for each of the angular and linear meas- 
"evaluate, from lateral cephalo retric “rse a 
ce} n urements ae the diverse anatomical 


roentgenogré ample | ex 
tgenograms, a sample of fifty dimensions. 


“cellent “Caucasian ook by a 3. The objective was further defined 
panel of artists be of the harmony by ‘studies of correlations and tests 
the facial balance and proportion. ‘significance of differences between 


a. The opinions of the artists were = males and females within the Indiana _ 


ak 


nge s of var iability 


Frese: and for the measurement re- 


or re 
A quantitative was made, 


— F SKELETAL AND DEN oa 
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horizontal were plotted nificantly different from those of Riedel 
sleton Polygons » constructed for the facial angle, and in all readings 
ombine d sample of “fifty case s, the of the denture "pattern, with the” 
nine teen males, and the thirty-one ce ption of the measurement relating 
nales. The polygons are a convenient maxillary central _incisor tooth 
ardstick for comparison with other ae the Frankfort horizontal. Riedel res 

“3. Th here were no_ significant ite _ standard deviation than those of the 


ces betwee and the in all mea asure met 
PR 23 ars 


males i in any of the 1 measurements. . 


6. The males tended to be ‘slightly vexity, the ¥ Y-axis ond the 
_ more | concave in skele etal pattern due to tionship of the maxillary central i incisor 
m more. prognathic readings of the tooth to Frankfort horizontal. 
angle of convexity and the A-B plane — - As compared with the — 
angle; on the other hand, this was com- ol Riedel, the facial angle of the Indi- 
pe nsate ed by the e hig her facial angula. a- ana sample was disposed re ‘trognathic al- 
and smaller Y-axis of the females. ly, while ‘those denture readings sig- 
ae In both skeletal and de ‘nture pat- nificantly at variance with those of 
"dispersion of the fe male were dispose ed prognathica ally. 
readings was ang almost ide -ntic al or A study: the correlations 


and 


In the ‘nture patterns: shows that the 


dysplasiz the unit-score was clusal plane angle is more closely cor- 
a more orthognathic than that o of related with the measurements of the _ 
the female, but the differe ce We skeletal pattern, rather than with those 
7 statistically or clinically significant, and of the de ‘nture pattern, thus tending in 
the ranges of variability were wide. ie 1 “most cases to imitate the activity of the 
In the analysis according wthe skeletal patte 
method introduced by Downs, “the re role of the teeth in n esthe tics. 
measurements of the ‘Indiana sample is difficult to define or assess as shown 
were” ‘similar to” those of Downs the wide variability displayed by 
of the facial angle and all denture readings. ‘The broad dis- 
-axis angie where significant - pe rsion of measurements of the denture’ 
f Xist. The range of extrem patte mn, as compared | with | those of © 
ad all measurements of “the the ske letal posters, het 
a = is wi ide r than that of Downs; excellent face is is less dependent upon -. 
the de nture, « or _ the denture pat- 


on 
as as the Frankfort mandibular tern, in itself, is” vi ariable— and 
: plane angle and the angle of convexity, dive miffed an entity to. be labelled of 
a smalle r standard deviations than paramount importance in the main- 
those of the Indiana group. nance of excellent facial mn i 
10. The facial angle and the untreate ‘d cases, 
_ angle Indiana were dis- The hypotheses of his is 


athic _followe rs regarding mandibular incisor 
Cc lass side of Downe’ findings. Positioning, as index of facial esthetics 
De. 11. In the analysis according to = be substantiated in this sample 
- technique suggested by Downs, 2 the = untreated cases in view of the li liberal 


of the Indiana sample were sig- rsion variability of the read- 
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gs, i.e. e., while In- pattern activity sugg gested by sig- 


sample for he angulation of Gig corre ‘ations w with the dime nsion 


“the mandibular ce incisor tooth 


obvic ious deviation 


(which com-— 


pares favorably Tweed’s finding 
of 65. 0° ) the sti andard de eviation vas om 


+5. with readings presente od —a 


52.4° to 75.0° kale idoscope of Caucasian facial types 
16. In the appraisal of | landmarks and of variations in measurements and 
-measured against the sella-nasion on plz lationships. Since the cases are, with 
(S-N), the findings of the Indiana — one exception, untreated, they may = = 


sample differed : significantly from conside ag ing essentially ana- 
_Rie $ analysis in two me as sure- 


“inandiular plane. In comparison with me vencious variation is de 


athically. persion wi 


wide r for the "Indiana sam in all” 


‘measurements except S-N to Point 4 
\ 


and S-N to Point 


Significant coe ffici ie corre 
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group, possessed a me an age 
lies. a ‘variable ‘soft tissue 23.8 with a range from 16.5 5 to 36.3. 2 

comprising epithelium, — connec- In terms of orthodontic | treatment, this 
tissue, and muscle. Variation in the post- rete ntion | 

oft tissue veneer can be an im- 

portant factor in case analysis, as it in- . adult ‘sample might be criticized, but 


fluer nces: ) facial form and esthe tics, criticism be wed 


of the anter rior dental segment. = a * oa be i in a younger age. 


In considering soft tissue, a The number in cach sample and its 
of approaches are possible. Methods of by sex is given inT ‘able 
establishment of standards based T. 
= methods be _ presented.’ 
lilarly de ntoskeletal standards can 


(dolescent 


esthetic criteria.’ * ‘This investigation 

concerned with two problems: (1) 

direc measurement of the soft tissue 


mass and, (2) diffe in integu- 


The reliability of artists 
aa of this type might be que stion- n't 
ed. Perhaps, their esthetic criteria 
not represent the crite ria of the genet ral 
or facial profile lect- ition. With this in ‘mind, the 
a d from a group of photographs by adolesce sample was_rechose by 


panel: of artists. The only criteria for group of house wive there were no 
lection were age, race (C ‘aucasian) diffe 


nces in opinion ‘concerning faces 
and facial form. he wives and artists had 


represe ted a _adole scent typed “excellent”. The only difference 
with a mean age of 14.7 years and < occurred in. the ‘ ‘good” face category. 


re 
from 13. 4 to 15. This These substitutions were small in num- 
an ag ge rang * whic a orthodontic ‘r and did not appreciably alter any 
treatment is terminated In many the 


mean values that e later 
stances. The second sample, a young This tende d to reaffirm 


Director of Orthodontics, Indiana Univers. The faces both. samples are 


ity School of Dentistry. 
to as” “acceptable” rather than “good” 


respect to sex and maturation. 


*John Herron Institute of Art, Indianapolis 
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ater: which w was 
using the Broadbent technique. The 
Cassette was placed as close possible 
to the - subject. The lip posture was that 
of initial closure, with the mandible in _ 


The ee ‘ve lopme nt of a consiste nt, ac- 


‘meaningful _method “of 
of ‘the soft om mass 


hese 


curate, 
“measurement 
presents inhere _proble: ms. 
problems particularly arise = in 
dimension describing “thickness”. ‘The | 
soft tissue of the face is quite irregular 
and variable and does not readily ‘sug: 
"gest planes | of reference within the soft 
_ tissue itself and, therefore, if such planes — 


are to be established, they must utilize Ain 


There 


dent: al or ske le tal andmarks. 


a vertical plane skeletal and 
soft ussue landmarks (standard devia- 
tions may be as large as 3 millime ters). 
Hence, simple lines connecting soft and 


hard Ussue landmarks would Cross: the 


reflect ry thic SS. 
A compromise me thod was adopted, 
whic h measures the amount of exten- 


adjace nt skeletal | points relative to one 
common plane. Since these measure- 
me nts not exactly reflect “thick- 
“length”, they” are best 1 
candace to as horizontal and vertical sl 
rags The common plane of refer- 
izontal extension measure- A 
ments ; is in the nasal floor, and for vertical. 
extension measurements, a 


r horizon 


“conne cting anterior and pe posterior 


sion of integumental landmarks from readings are listed below 


"spines ) 


demonstrating extension measure- 
ments, A, horizontal extension, B, vertical 
extension, Skeletal landmarks: 1) subspinale, 
2) incision superius, 3) incision superius, 
+) incision inferius, 5) supramentale, 6) po- 
gonion, Integumental landmarks: A) sub- 
nasale, B) superior labial sulcus, C) labrale 
superius, I) labrale inferius, E) inferior 
labial suleus -menton, glabella, 


hoi 


is Seven hor 

andthe 

de ntal or skeletal (S) and integumental 
(1) -landn mark for. 


in 


Fig. 


G4 labella (1) — det rmined by a tangent > 


to the forehead fom line” passing 


G rlabella (S) — the intersection of the 
outer plate of the frontal bone with a 
hh rizontal line (parallel to nasal floor) 
_ drawn from frontal point (1). 
_ Subnasale (1) — the point where m 
lary lip and nasal septum form a definite 
- angle. If the depression is a gentle curve, 
_ subnasale is interpreted as the most con- 
eave point in this area as measured by a — 
— line angled 45 degrees from nasal floor. | 
Subspinale — the deepest point 
= tween anterior nasal spine and prosthion — 
relative to nasal floor, 
Superior Labial Sulcus — the deep- 
est point on the upper lip as determined © 


— 
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— — 
= 
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a inclined superior to the dental or ske 
= that it forms a tangent with labrale 


superius, 2 one, the reading is given a ps 
S l > > 
ubspinale (S) the deepe ‘epest point be if, infe rior, 


tween anterior nasal snine and 
Labrale Superius (1) — the prom- deepest point on the upper lip as deter-— 
- inent point on the upper lip as measured mined by a line drawn from subnasale 
from a perpendicular to nasal floor, inclined so that it forms a tangent with 
Incision Supe rius (S) — the most prom- labrale superius, 
point on the maxillary incisor Subspinale (S) — the deepest point be- 
by a tangent to the incisor tween anterior nasal spine and prosthion 
passing through subspinale. relative to nasal floor, 
Labrale Inferius (1) — the most prom- Inferior Labial Suleus (1) the mont 
_inent point on the lower lip as coneave point as measured by line t 
a perpendicular from nasal floor. 
Incision Inferius (S) — the most sabeien a Stomion (1) — the juneture in the mid- 
point on the lower incisor determined Tine of the upper and lower lips. 
4 from a line tangent to the chin and Supramentale (8) - deepest point 
Inferior Labial Sulcus (1) the eon- termined from a line tangent to lower 
point as measured by a line incisor and the chin. 
to menton and labrale inferius, (8) the most in- 
Supramentale (S) — deepest point be erior point on ‘the maxillary incisor. 
mined from a line tangent to lower incisor INTEGUMENTAL EXTENSION 
Menton (1) most anterior point on T he preced ding method integu- 
chin determined by a line tangent to the ‘mental exte nsion analysis applied 


j 
-ogonion (S) — most anterior point on the adolescent and young. adult 


the chin as determined from a perpendic- Means, standard deviations, 


and standard errors of mean by sample 
Vertical extension (Fig. IB) i is the and sex are given in ‘Tables II and 


distance in millimeters between a ntal 


skeletal and integumental landmark 


me along a ular to inferior to subnasale is quite thick in 


2 
In TEGU MENTAL AL E OXTENSION VALu or ‘CEPTABLE 


Labrale De 1.8! (0.6: 12. 870 001 
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Menton 
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 Burstone 1959 
ion. This difference, in part, ‘reflects dimensi nsions tend to minimize ‘error in 
| high degree of development of | the comparison of an individual to the — 
ularis oris complex. The uppe standard. 
gradually becomes | thinner as one To facilitate extension analysis, 
‘moves from to labrale grid based upon the adolescent accept- 
superius. The horizontal exte nsion at able profile sample is _preser nted (Fig. 
_ inferior labial al sule us s and menton is less 9 2). The grid ‘s divided into two por- 7 
than any other region of the lower face. tions with male values at the top and a 
— Vertical extension averages indicate ; female at the bottom. Mean values are 
that superior |; labial sulcus lies inferior listed above each measurement along | 
to subspinale inferior labial ‘sulcus the center line. Readings greater’ 
lies superior to suprame ntale. Stomion — “the mean are plotted to the right and 
vis positione about those less to the left. Standard e errors 


CSS 


to the tip. of the of the mean and standard deviations 


isor. are listed respectively at the right and 


‘onsiderable variatio ho left. 


GUN :NSION VARIATION 


the g atest 
in the relations of teeth but also facial 


.CLUSIONS 


Correction o of these line: “ar values for _ harmony. In part, this disharmony m may — 


enlargement has not bee n red be produced by vari tion in the “soft 
able. Most. clinici ians, who might ‘tissue mass. In many instances, the re- 


find it useful to apply soft tissue stand- verse will occur; soft _tissuc varia ution, 


ards would not consider it practic al masks a dentoskeletal discrepancy. 


to use correction scales. The similarity if an individual i is compared with an 
in position. of landmarks i in respect to appropriate age and sex integumental 
the central x- rays and the small linear = extension standard, absolute a and a : 


“TABLE 


Extension ments Mean D. Mean Mean Mean 


78 


45 0 402 
ntale Inferior Suleus a 52 0.304 05 


0.336 .05 
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Extension 


INTEGUMENTAL EXTENSION OF ACCEPTABLE. ADOLESCENT PROFILES 
STANDARD = ERROR 


BIAL SUL 
ax 
iNFERIUS 


N N LCU 


‘Wee an values sre listed above each ‘measurement dena center 
greater - than the mean are plotted to the right and those less, to the left, Standard errors 
of the mean and sti deviations are listed at. the right 
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their distance from the mean are not ot 


a as important: as the 1 relationship of one 
value to another. Considering the rela-— 


Fie tionship « of one value to another, read- 
ings may “deviate: uniformly y from the 


mean (cancellation of variation) or 
readings may de viate in direc- = 

tions from me 


variation ). 


ase sare shown whi ese nt 
varying integumental exte *nsion pat- 
terns (Figs. 3, 4, 5 and 6). In case “as jie 
a ary horizontal 

extension. is by a deficiet ‘ney 

cumulative y variation: be 


and inferior labial sulci should be noted 


(Figs. 3 


Case B demonstrates. 
variation between horizontal exte nsion 


re 


values ‘subnasale and nenton 


millimeters). This soft tissue variation 
minimizes the total facial convexity that 


is inhere nt in the skele tal pattern. 


42 _ 


— 


Superior labial sulcus lies 
inferior 10 its normal position (F 
3 and 4) 


| 


P 


4 


4 
SUBSPIRALE - *SUPERIOR 


-O+ 

Fig. Values from ease A, above, and 

lott m grid 

A boy with a re paire ‘d unilateral cleft — 


Bris of the lip is seen in Case C. Lip mass 
has been noticeably reduced, especially 


in the region of labrale superius. Labio- 
mandibular contour is benefited by 


lary il extension is contrasted a de ‘creased horizontal xter nsion 


deficiency of mandibular extension. Case B,  labrale inferius and increased extension 
demonstrates accumulative variation between 
horizontal extension values at subnasale and at me nton. rior and inferior sulci 

menton (8.7 mm.). | are din the vertical 
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unilateral ele as of the lip. Case D, the pro- 
possesses slightly horizontal ex- 


region. Extremely amounts 
tissue extension are seen around the infe rior 


labial suleus and menton, 


plane (Figs. 5 and 6) 
_ The profile in case D possesses _— 
greater horizontal extension than the 
standard in the maxillary’ region. T 
increased value of labrale inferius can 
be partly attributed to de ‘fle ction of the — 
lower lip sroduced by the overjet. Ex- 
tension are seen around the Aas 


labial sulcus ar 


particularly in the horizontal plane, a a — 2 


number of factors have to be consider- 
ed. Not all of the variation need be 
produced by inherent structural varia- below, ar 
tion in the soft tissue mass. Fore example 5 ert 
7 de ‘monstrates two individuals with ‘trast in ‘patient 
large interlabial gap (12 millimeters) 
dotted line indicates “soft associated with | a vertical labial in- 
the lips relaxed and the solid sufficiency. In an effort to produce lip 
line | represents a closed lip. position. In closure a marked e¢ ffort is required. 
B, little space is prese nt between The ensuing muscular imbalance alters 
a lips in their relaxed state (inter- the soft tissue extension pattern. Like- 


labial gap e equals | millimeter). By con wise, in excess lip length cases (vertical | 
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Vertical differences in the upper lip 
can be observed with res spect ‘the 

ske letal points, subspinale and incision. 
In the male, superior labi: al sulc ‘us and - 


stomion are found to be in a more i in- 
_ferior position. 


{ 


C HANGES. IN TI 


‘tension n and c contour from the adolescent 


cross- -sectional basis two ac 


ceptable face samples. This type of of pro- 
7 Integumen ntal extensions as influ- 7 ful d 
need by postural variation: relaxed lip © ure is —usefu in detecting 
- position — dotted line, initial lip closure — directional changes but tends to mask 
solid line, A) marked soft tissue change as-— _bidirection: il variation. This, added to 
sociated with vertical labial insufficiency 
B) minimal change in soft Game mass. danger OL Sé 
labial redund: incy) the lips will be followed by one 
tude and thereby increase the e exter n- Considering horizont: il nsion 
sion (even though some differ- 
— Some v ariation is associated with the ences can be demonstrated), the levels _ 


hanging “planes of of confide idence and the small m 


reference (used for me asurement and of the mean differences suggest that 
selection of landmarks ) and v ariation longitudinal methods could best. study 
the rel lative ‘position of landmarks problem. 
should be _ as a sible In the direction of vertical « extension, 
ee E it is seen that superior labial sulcus be- 
comes more inferior in its relation to’ 
Sex DirFERENCES IN EXTENSION 


subnasale with age (Male: p . 05, Fe- 


he tissue_mass of the face male: p .02 


de nonstrates sex” differences which | are A me ethod for 1 


reflected in both adolescent and young tegumental profile 


adult samples, but are most marked i in has been previously de scribed. Readings 

the latter, (Tables IT and I Wy) are of two types: 
a In. the young adult sample, there i is (profile components relative > to} nasal 
no apparent _ difference between the floor) and contour angles | profile com- 
Sexes in the thickness of re ‘lative to each other) 
covering the forehead. By “contrast, in Table IV giv ves the means, standard 
— the lower face where the developme ‘nt deviations and probabilities for the two 
the orbic ularis oris complex exerts samples. For graphic purposes, the 
its influenc ce, significant differences are ‘means of the adult ‘sample are plotted > 
to be found. The soft tissue mass of | on the adolescent grid (Fig. 8). ar - : 

areas from to menton are L ower facial inclination} is sig- 


= 


thicker in n the male. In particular, nificantly greater in the e adolescent 


“horizontal values in the 1 upper lip aver- _ group. This is true for both anterior — 
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Potten 


similarly greater in the | younger age in this are a do not show significant 


period. This. could be partly. 


“a uration process. 


matu 
= 
= The protrusion of the upper lip fre om — 
the sulcus (superior labial inclination) 
increases with age as contrasted with 
the curl of the loner lip | ‘inferior 1 
inclination) which shows a significant 


decrease in the young adult sample. 
| 


-dibular prominence as part of the 


prominence of the chin from the 
inferior sale us shows an increase in the 


Wh ith refe ‘rence to the contour angles 


» 


of ‘the face a signific ant difference is 


seen in only one, total facial contour. 


maturation. 


explained by an increase in the man- 


The tot al face become S less convex with 


differences. abiomandibular “contour: 
mains fairly constant. Cross-sec 


tional studies in younger age groups: 
gk: . that the labioman- _ 


further “sugges 

_ dibular angle changes minimally with 
growth and maturation.* Maxilloman- 
_dibular contour, a 


bial facial c con exity be low the n nose, demon-_ 


"strates no significant diffe rence, 
pears, therefore 

ence to sugges 
the lower face in the post -adolesce ent 
period. 

Since the significant differences 
their lack) between the two sample aa 
represent average matura tion changes, 

individual variation is not taken i into 5. 

19. 
consideration. Hence, attempts to es- ‘ 
timate indivi idual integume ntal 


MENTAL Prorite Me: 


(XAB) Subni 


Ine. . 


" Labio-Mandibular Con, .. 0.2 
Maxill: ary Suleus 39.7 


) 
‘Mandibular Sulcus Con. . 59.7 


ANS AND STANDARD 


Adolescent Adult 


hove 0.05 


above 0, 
= 
above 0, 0: 
0.05 


*p—. 


(DEF) 


05 or less denotes significant differences between 


adolescent and adult 
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Extension Patterns 


rade 


SSION 


An awareness of i inte gumental exten- 
pris and contour is an essential element 

case analysis. Since considerable 
variation may occur soft tissue 


‘not be expected to consistently produce 

desirable facial form. many indi- 

viduals: application of “an absolute 

standard will lead to increased facial 
disharmony or the substitution of one 

type of disharmony for another. Since 


the ‘soft tissues as well z as s dentoskelet : 


structures de ‘monstrate variation, both Fig. 9 9 Integumental extension change 
cide mt to orthod ontie treatment, 
should be be conside red | in establishing th the ‘posttreatment, 


ante ropostero- -positioning 1g of the denture 
terior teeth. in nature. Future functional ‘inves 


C ‘oncomitant with hard tissue tigations are needed to re ‘late varia 


24 chang ges during treatment, a redistribu- iss in soft tissue mass with the muscle — 


of soft tissue may occur. Soft tissue tivit of the orbiculs ri oris 
_ and vertical extension value: 

_ pared before and after treatment FEMALE 

FEMALE 


= 10). he alter ‘ration n of the sof 


a 

and in part, the result of growth. Fur- 

investigations are needed to de ter= 
“mine if alte ring dentoskeletal s structures 
or myofunctional therapy can inherent- 

change the soft tissue mass of the 

(non- -postural alteration) . 


‘to orthodontic case, esthetics 
‘ly related to stability. Rare ly 
should facial estheties be achieved at 
the expense of denture stability. ok 
bility and esthe tics need not be sep- 
arate objectives, for those same mus-— 
imbalances that may operate to 


“produc e denture instability n may be 


e prese nt aulle is basically 
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— 
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SUMMARY 


M. M: Analysis Of 


Utilizing the o1 orie nted lateral “The Facial Profile. Orthos 


headplate, a method of measuring in- June, 1955. 
tegumental (ve rtical and horizontal 2, Burstone, C. J The “Integumen ntal Pro- 


se m -chosen sz ales _we re . Riedel, R. Analysis Of Dento-facial 
based on artist-chosen samy dim J. Ortho., 43:103-119,- 


established for adolescent and young February, 1957. 
adult groups. Broadbent, B. Holly: Bolton Standards 
oan Malocclusions exhibited con- and Teehnique Tn Orthodontic Practice, 
> 7 2209-222 Q27 
siderable \ variation i in integumental ex- Angle Ortho., 7:209-223, 1937. 


te nsion from the means stan- surstone, C. J.: Unpublished Data. 


dards. If accumulative variation were 
measured, deviations from the ave rage” 
wcreased in value. 
“ 4. Sex differences were noted in 
integume ental exte nsion. Areas inferior 
. to the nose in the male, | generally, had 
“greater hor izontal extension of soft tis- 
tional in the 
profile from adole ‘scence to 
young adult were considered. Sig-— 
nificant ¢ differences were demonstrated 
in: lower ‘facial, ‘mandibular, inter- 
labial, rior labial, inferior labi: 
and supramental inc linations. The only 
contour angle to show a significant dif- 
ference was total facial contour 
tended to flatten with age. Brew. 
6. Increasing evidence suggests that 
an awareness of variation in the soft > 
tissue mass should become an integral 
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Tissue R 


Orthodontically R 


Kaare REITAN, MS.D., PhD. 


= 
‘The 1 mechanical of rotat- periments rotation have been re- 


mi alposes d teeth has se d. One se ries was performed twen- 
considered a problem in orthodont s. ty year: ‘(Skille & Reitan 1940), 
On the other hand, it is well rt the cies of which are partly dis- 
that the rotated tooth ‘ntly shows cussed in this study. In addition, a new 
tendency to move b ack toward its series will be de scribed, also including 
original position after removal of the experimental _ teeth that were retained 
| plan es. This occurs especially in after rotation. Except one dog, two and 
cases where the respective tooth has half. years old the 
been rotated rapidly through a animals were around one year old 
consider ‘able number of degrees. In sixteen ex- 
some textbooks overrotation has been —_ 
_ recommended — as a measure against - rim nts on rete 7 


these secondary chi unges in tooth ‘posi 
OF TEETH 


Other suggested arious factors are involved in the 


“for stabilization of rotated teeth. He nce, nt of rotatior . Of these the 
anatomic cal mechanical factors 
should be considered here. The ana- 
tomical factor i is ily re 
‘the position of the tooth, its Silla and 
_ size. Except the upper central incisor — 
and to some extent the first and second _ 
lower premolars i in man , most roots, a 


seen in cross section, have an oval form. 


Skogsborg (1927) advocated s ‘surgical 
transection of fibrous and bone struc- 
- tures in the septal area on both sides — 

of the root, after rotation, In order to 
prevent relapse of the tooth moved. 
Recently Hallett (1956) discussed the Some ex 


results_ obtained after immediate tor i 

sion of twenty- -three teeth, the so-called 
“re dressement forcé’ the te ‘eth thus In the me series the upper second 
rotated heen vet tained by fixed 1 the dog was selected as the 
splints. The ns of these two experime mies tooth, the first and third 


q incisors serving as control. In cross sec- 


methods oan to stress that there are. 
problems connected with rotation of cond incisor of the deg has" 
ns are 


teeth, but that these problems are 
chiefly to the retention period. 
_ The present investigation is based on | 
animal experimen nts and deals with 

histologic observations madé in 
the supporting structures of ortho- 


Cross sec tions of. the first, see 
and third upper incisors | of the dog. 


— etention Of 
— 
— 
‘Yollolfo) & 
— 
— . if 


form a parallel movement between the by which a considerable rotation could 


root surface and the i inner alve bone be obtaine d, Fig. 2C . Each of these 
rface takes pla ace chie fly o on the springs *xerted foree es a around 30 g. 


and lingual sides of the root. Anothe The degree of rotation obtained. ‘varied — 


be me entioned is be betwee n seventy grees. 


group of the periodontal fiber eo ll as sco as the experiment lasted. Figure : 
runs from the root surface to the inner 3 represents the average degree: of ro- 


surface. The free gingival tation. The time: peri iods- required for 


fibers, however, are attac hed in this move ment. varie d between 


gingival soft tissues and the — um. to twelve wee ks in the younger ani- 
shown later, variatioi 1 in the mals. Slightly more | time was required. 
for r rotation of the teeth in the older 
"portant part especially the animal, an observation which is well 


7 
mechanical factor primarily in- 


fluences the degree of rotation. For the 
sake of clarity, the root may be divided : 
into two halves, one lingual and one 
LF ibial. It is found that the mechanics — 
of the appliance will determine whic h 
portion of the root will be moved the 
most. The appliances used in the eXx-— 
pe rime nts are seen in Figure 2 2. Two of 


‘the ex yerimental teeth were ligated di- 
rectly to a 0.7 mm. labial arch. By this. I 
type of appliance some moveme nt was 
ained, mainly: of the gual por- known from other 
tion. | Traction exerted areas to be examine be 
would increase the movement of the divided into marg inal, middle nd 


gual portion, a _method applied in 1 apical “regions, Fig. In free 


two cases. Still more rotation was ob- singival fiber group af the 
tained when this force was counter- region, 
acted by a spur resting on the labial a structures was ob 
surface of the tooth, Fig. 2B. served in all cases. Because the free— 
~ Eleven teeth were moved by springs gingival fibers are continuous w with the 
exerting traction in ¢ 7 a ae fiber system of this area, stretch- 
ing will cause displacement of fibrous 
‘structure at some distance from the 
“rot tated tooth, Fig. 5. This seem me d to 


be primarily | by the fiber ‘group 


Tt was” even 
tension had been 
epi reli al processes, were 
inclined as a result’ of tr 


Fig. 2 applied for rotation. Up per 
arrow, B, indicates counter: nt fibrous struc tures. 


tion by the middle region, usually bone 


ig 
| 
— im 
— — 
a 
— 
ff 
— — 
— 
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“Fig. 6 ross section of the marginal region, 
well-spaced teeth. A, fiber bundles adjacent 
; to the rotated tooth, arranged obliquely. B, 
re sorption was observe d in tw o pr ig normal arrangement of periodontal fibers ad- 
jacent to the control tooth, D, undistinct 


layer bet ween — fiber 


periodontal fibers and bone bundle 
Fig. Great" variations existed in 
sree, Surface or where was 


degree of ‘tissue 1 res yonse on n the res-_ 
moderate ed because the tooth moved 


ure sides. In a few expe rime nts of 
4 contacted the proximal tooth. A typical 
ree 
direct bone re sorption of the lingual 
area is seen in Fig. 8. Indirect resorp- 
‘sure area and direct bone 
= had taken place more frequently 
in the other. Frequently direct bone re- aA 
ption observed in areas where a 
ure areas. naire 


> root wa move b ne 
the root was ed tion will last for _two to ‘three 


Ss e areas, while the vas 


of Shallow root re- 
+i were observed in some cases 
_ together with an exte nsive undermining 
of bone tissue. ‘Two teeth, not include 
in this series and rotated nearly 90°, | 
exhibited corners that» were flattened 
by resorption during tooth ‘movement, 
Fig. 9. Such afte elects of an indirect 


resorption can hardly be avoided 
Fig. : The arrangement of free gingiv: a 


fibers following rotation of teeth. re present a a typical eaction fallow 
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eres 


- ‘Pig. 7—Above. Section of the middle region. A, resting lines between old and newly | 
formed bone, B. C, thin bone layer between control tooth and rotated tooth, - 

: Fig. 8—Below. — Cross section of a pressure area. A, thin cementum line along the root 

- surface; the tooth moved as indicated by arrow. B, protruding bone spicule under direct 

resorption by large osteoclasts, 


— 
— 


root substance 
ing 


extensive 


ig amount of 
moved 


ing_an extensive rotation of teet 


ceme 


im. 


tension sides 


In the regi n 
fibers _ were arranged obliquely. 
moderate increase of new bone 


= 
was observed in certain area 


on rete ntion one 
shoul be able to observe the length of — 


by the traction exerte ted on fiber r bundles. time re for a rearrange ment of 


was 


sue w were found arranged in tongue- 
I lence opposition ne bone is 
stimulates d by the tracti exerted by 
fiber bundles.® This traction will also 


stimulate loomnsions of cellular cemen- 


on | 


tum along the a 
marke di 
the cementum fn was found 


ncre 
ness of 


Fig. 10 Tension side, mid lle region of 
upper second incisor in older animal. 
indicating thickness of cementum layer; B, | 
demarcation line between old cementum ‘and 
rapidly formed new cementum layer; (©, 
zone with proliferating cells; D, new bone 


spicules formed as a result of tooth move- 


ment. 


I In some 
thick- section ‘pened the abial ‘surface of 


tooth had been rotate in opposite 


ar? 
bro 
Fibrous 


A, line varying 
ranger 
the periodontal fiber bundles are again 


r he retention consis 
bands cemented on the first and second — 
upper incisors. The rotated tooth was 
“maintained position by two short 
“pieces of wire, one solder red to the 
lingual sides and ¢ one to the labial sid 


of the bands. The end of the labial 


the third incisor. 
ection, the end of the lingual section as 
the ir of the 
incisor. An examination of the 
supporting structures of retained tee th 
may be applied to the same areas as 
mentioned pre -viously, i.e. the marginal, 
middle and apical regions. Two kinds of © 
tissues are of special interest, the oral 
bundles of the periodontal 1 


on linguz a 


tissue. As se seen from Table 

I six teeth were retained for periods 
from to 232 days. Rear- 

ment of fibrous tissue means that — 


= 


running more or less spe rpendicular 
_ from the root_ surface, as seen in the 


— the tension side, Fig. 10, while very # 
\ littke cementum had been deposited on — 
— 
Since rotation causes extensive § 
+ changes in the alveolar bone, with 
.  elongati fiber bundles in the per- 
elongation of fiber bundles in the pe 
by cellular rotated tooth must be retained while : 
— — 
— 
ers. New bundle bone and osteoid tis- 
— 4 
— 
— — 
— 
— 
— 
— 
— 
— 


Rearrangement of Fibrous Tissue 


ane) Middle ‘AD attached. to the labial and  Fingual 


Marginal Middle Apical — 


surfaces of the root, Fig. 11. 
‘middle region of the root” 

(Table 1) the so fibers were 
after a reten- 
tion pe eriod. 15 days. After r 28 days | the 
4 fiber bundles were fairly well rear- 


ranged. T his applie to the | re tention 


Table indicates partly, +4 fairly periods of 57 and 83. days as well. 


well, and +++ completely rearranged Complete rearrangement was found af- 
A the apical regi ion a rearrange- 
supporting structures of the control ‘nt similar to that observed in the 
ee th. In ‘able the marginal region middle region had taken place. Figure 
prises the ; areas the gingivs al 42 2 shows an area from the labial: side 
ree si transversal fibers. It was found of the root retained for (147, days. The 
that no rearrangement t of fibrous struc: orie ntation of these pe -riodontal fibers 
region retention of 15 and of a control ave 


The periodontal fibe rs were 


Tissu 


running obliquely partly par ‘allelto the 
root surface. In the other cases some T he | bone 


rearrangement was obse ‘rved, c hie fly change are 


on the me sial and « distal sides of the regions yer 
root. It was” noted that the fiber d after ar 
bundles attached to the | abial 15 5 rearrange 


lingual sides of the root were still un- 28 | more’ advanced bone 

der tension. re reorganization had “occurred i in the 
In areas ‘tei ‘re the teeth were well other cases. It was seen in the first sec 
Bor the transversal fiber group was ; tion: of this study that new bone ne was 

arrange ed in two layers, ‘running formed along ‘stretched fiber bundles. 
‘ly from the experime ntal tooth, ‘This tongue- like bone formation was 


the other ndicular from the sure in ‘the e on reten- 


range ment is seen Sie. In other 


areas where the tooth position was 
would disclose ‘that the transversal 


M Midd Apical 
fiber bundles were elongated and 1 run- Retention Region | 


to the control ‘tooth. Tn areas 
the bone crest the transversal fibers 
range ment. ‘Te is of interest $44 


that the free fiber bundles of the teeth, 


retained for 147 and 232 days, still re- co oil, ted, 


mained in accordance with Table 4 + indicates | partly, ++ fairly 
well, and +++ rearranged bone 


— 
— 
— 
— 
— 
= 
— | 
— 
| 
— 
— = 
= 


i 


4 
Fig. 11 — Above. Marginal region, cross section of rotated tooth, A, retained for 232 days; 
1 the root surface. 
lays; A, cementum 


<1 


Reitan in 


om that in 


illustrating how bene spicules ‘stretched position may be explained 


are along stretched fiber 


ne of the tooth moved 
added between these first bone s spicules. 
Figure 10 shows an area of the tension — 
side in one of the ‘non-re taine qd cases. 
rea of the tooth 


retained for 57 days, ne bone had 
filled out the spaces between these 


 spic ules. T transfor 


- structures may be illust rated as seen in 
Fi ig. 13. After retention pe riods of 147 
and 232, lays a still more comp lete re- 


organization of bone tissue had taken 
lace, Fig. 12. 


In a corresp onding 


Discu SSION 

In a discussior 


1 of the prese ent sien: 
one may question to what extent the 


bundles; 
rearrangement of bone tissue 


some exte ont, may be d 


mation n of bon e 


ibers, 


by. the fact that they are attached to 
movable fibrous system which, to 
displaced even at 
some distance from the tooth moved. 
In addition, the supra- alveolar struc- 
tures contain elastic fibers which may 
yield to traction during rotation. The 
result of this will be tissue. that v will 
’ remain stretched ‘duri ing the rete ntion 
period. Forces leading to contraction 


of these fiber bundles w will en into 


action at the moment the tooth is re- 


leased, by which relapse of the tooth 

moved may occur. 

On the other hand, the 
running from the surface | 
to the bone surface will be_ fairly well 

rearranged after” a rete ‘ntion “pe eriod of 
twenty-eight days. It is therefore not 


root 


structures of animals ‘ly that relapse of a retained tooth 


be com npared with” human tissues. It 
= ars that the arrangement of the | 
structures in man and the 
similar. The changes tak- 
ing in the alveolar bone are also. 
quite similar. he pe riodontal fiber 
bundles, however, are coarser in the 
dog than and the tissue. 
the dog is frequently denser. One 


dog is” 


should also remember that in practice ly necessary ‘if the rotated tooth 


ent. 


teeth are usually ‘moved to a 
position of greater -mechanical ad- 
vantage. ‘The opposite is fr equently the 
case in experimental tooth movement 
These reservations must be 


tation a are evaluated. 
‘It has been | shown in the series of 
i cases that the arrangement of 


the gingiv: al fiber 


taken ito 
conside ration when experiments on ro 


is caused by contraction of prin neipa 
fibers, primarily by a persisting. 
-displaceme nt of supra- alveolar struc- 
gion. 
In his articles on this problem, Skogs-— 
borg (1932) advocated transection of 
fi bers and bone structures in the se ptal 
areas of the tooth moved. According 
to the prese nt findings this is certain-— 
is not 
retained at all. Because contraction of — 
the gingival fibers be 
enough to cause resorptio! ion of new bone 
q 
layers adjacent to the rotated tooth — 
even after a retention period, it would — 
seem advise ible extreme cases to. 
transect stretched fibers in the marginal 
Surgical transection of bone 
structures would hardly be necessary 


following a retention period. 


tures in. the ‘marginal re 


reg ion. 


— 
\ \ \ in the marginal region indicates that 
— 
i 
— 
— 
— 
— 
= 
— 
— 


pen easiest way, however, to 


ee m of rotating teeth would — 


be to correct the tooth position a as early 
possible, before the 


‘rotation and thus prevent 1 re- 


of the tooth moved. 
Su MMARY 7 


reveal that encn’ of the gingival fiber | 


bundles will | remain displaced and 
antied even after a retention period 
_ of 232 days. Periodontal fibers running 
from the root to the bone surface: will 
be rearranged within a retention n period 
of 28 days. Relapse of the rotated 


“tooth | after re tention seems to be caused ; 


primarily by y a contraction of displa« ced 

§ gingival fibers and other supra-alveoiar 

ructures. According to the e findings 

overrotation of teeth would | se ad- 

. visable in order to ensure a correct ? 
position after the retention period. | 


em 


" would also be an advantage to transect 
: stretched fibers around the tooth mov- 


Early correction of a rotated tooth | 


ed. 


position would prevent relapse of the 
mi 


bun-— 


tooth mov ed because new fiber 
_ dles, formed in the apical region, would 
— in re taining the rotated te teeth. a 


n8 
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ct Band Te echnic 


“Indianapolis, = 

the discovery of -Magic- X, day the comple tely indirect hydrocolloid 

5 aaa will have to continue their me thod is very successful and has gair a 
band making efforts. Magic-X is that ed widespread acceptance. This com- 
“perfect adhesive hich will _ enable parison is being drawn merely to pro-— 


brackets tubes to be cemented ‘mote unbiased thinkin: 
directly to the teeth. Perhaps construction 1 by direct 
revolutionary material will be discover- method, use of prefor m- 

ed soon — perhaps n never. In the me mean-— ed bands and contoured band strips, 

_ time, any improvements in band mak- has always been a time consuming ine 

procedures should be welcome d by atiguing procedure. The mental 
profession, This paper will present” fatigue of the orthodontist can only 
: an original indirect band technic ‘ah bem atched by the discomfort of the pa- 

proven. itself ‘in several years of tient. Most of this discomfort can be 

clinical practice. I It ¢ overcomes many ‘eliminated by the poate | to be ex- 

f the objections to previous methods plained. With the technic ¢ be pre 

_in addition, it is actually an in- sented, it is also possible 
direct | appliance construction method ‘the work and discomfort involved in 
rather than a band technic alone. lt taking individual impressions of each — 
_ has been designed for indirect con-— tooth to be banded. Most indirect band 
of complet edgewise arch technics require individual tooth im- 
_ applic ince ; however, any multiple band- pressions, usually taken with copper 


ing appliance « can be adapted to this _ bands or aluminum s shells. A single up- 


Fe 
not scemed feasible to most now required. From these impressions 
orthodontists to pose hands by a an ‘ine extremely hard metallic type dies are 


~ direct method. ‘The quality and fit are made | of each h tooth. After bands have 


believed to be lacking.’ This may have been constructed from these dies all 


been the case with some previous. brackets and tubes can be accurate ly 
positioned. Initial archwires and a fz ace 


~ methods, but it is no longer true. Ortho- nl 


 dontics is in about the same stage now bow headgear can also be constructed— 


that. crown and br work was all from a single each 
cal be 


ten years ago. Until the advent of arch. Cc -ompete techniciar ins can 


good technique trained to do this work, leaving valu- 
able” time for the to better 


‘ntists hz iad the same doubts about 
inlay work that we men for “his patie nts. Added to these 


have about indire ct appliance constru 


obvious advants Ages sis the | possibility — 


tion, Prior hydroc ‘ollo rid fe ting a superior appli ance, 

would cont an inlay trying he band adaptation and bracket and tube 
= pattern in the mouth — even : a \ oe nt can be definitely better t 


so- “calle ‘d indirect method wz as used. To- | 


Mead the Angle Society direct ‘method Sti pro- 


of Orthodontia, Washington, D.C., 1957 


with direct me thods. 
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‘fitting: and cementation are all that is. reference to use with | the indirect ap- 
“required. A comple te appliance can be construction echnic. 
teet have 2 . EPARATION 
te h have been separate and impres- 
sions taken. Chair time can be reduced Adequate separation is an absolute 
more than one-half. necessity for successful use of this tech- 
de velopment of this was nic. This is essential, however, for good 
made possible by introduction band construction by either direct 
two new materials, first of these indirect methods. Separation must be 
is rubber base impression material. With ‘Gh hae each tooth in the 
it an impression can be taken that will & mouth. This should be of such degree 
_ extend under the gingival tissues slight- that all bands can be cemented at one 
ly and increase the length of the clinical = without binding, or fo forcing tl 
crown on the model. This material also teeth apart during ceme ntation. | he 
_ makes possible the use of some superior — = - amount will depend upon the thickness 
die > materials. The second new n material of band material us used and the close- 
is a die material that is very” accurate of band adaptation. When. this 
and possesses extreme surface hardness _ amount of separation is obtained, the 


and strength. steel was will flow be tw 


the rubber base impression materials. "produce the ane par distal tal surfaces 


um of this | 


It is composed of finely powde red of the teeth involved. A septu 
“steel” particles and 20% astic. The | ‘tough rubber material will se 
- surface hardness is much better clinic al- teeth in the impression after it is 
ly than copper plate « or low “fusing metal moved from the patient’s mouth. The 
dies. Hydro-cal or stone dies exhibit | importance. of this: will also be realize ed 
excessive surface wear and are general- when the dies are reassembled to the 
ly unsatisfac tory | for band construc- | form of the original model. 
tio Separation of this degree can be « 
With an n impression 1 material that is tained with a minimum of discomfort 
capable of re — ing the tooth sur- 7 by using some of the so called oral 
face slightly under the gingival margin logic” me thods. Kesling 
and a a superior die material the follow- — springs are excellent for use on pos- 
oa ng technic was evolved over the last terior teeth. Brass wire can ie he 
three years. In its final form, the die ‘used on cases where separation is not 
positioning portion was patterned af- difficult to obtain. If teeth are 
-s a technic that is used in crown and _ extracted, this should be done approx- 
work. The dies can be re- as- imate week before separation is 
sembled to the exact form of the orig- placed. Springs or wires should” 
inal malocclusion model. Accuracy is placed three or four. days befor 
positive that fixed bridges cn be con- pressions are to be taken. In extreme : i! 
struct ted by thi nethod. difficult cases” these should be replaced =o) 
detailed p by step procedure or tightened and allowed to act longe 
will now be given. This will be follow- Anterior teeth can be separated with 
edbya discussion of the advantages and Maxian elastic” separators whic are 
disadvantages. of adapting this method usually placed | one day before. impres- 
_ to a busy orthodontic practice. Fal, sions are taken, Many patients can be 
advantage of chrome 1 and 
chrome nickel alloys will be stated in by an n extra v 
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rt if left longer one or - ing the end of a mirror handle in the 
days, these elastic separators soft compound imme diately upon re- 
) . One of 
be irritating to ‘the gingival tissues. n moval from the mouth. One the 
less difficult cases brass wire can be fundamental principle s of using rub- 
placed on the anterior teeth at | the same _ ber base impressions is to have a close 
appointment when the spr springs are se eat- adaptin tray which minimiz “the 
ed. By using the “physiologic” methods, thickness of the impre *ssion material. 
e., springs and elastic much The compound _ impression tray 


eliminated ont extre a 
avoi vided. “the impression materi: be the gin- 
7 
gival margins. For the “red asons the use 


rel 


of the discomfort of s se ratio be provides a pe ral sea al all ‘around 


of the con tray is recommended. 


All separating springs, wires, oT o insure proper r working consiste 
ren ‘s are removed and the teeth 
thoroughly cleaned. A rubbe my of the 


> 


temperature 
B.S. type is used with pumice to clean turer ndation slightly 
‘the tooth: crow ns. This style c up will higher. An automatic sauce ‘epan, 

flare and extend below the gin- shown n in F igure 1, is ideal for this. 


1 
~ gival n margin. It is very important that pose. It can be calibrated to the power 


le area be clean. Sealers. should be temper ‘rature by using a the rmome ter 
if calculus is pre sent. The distal marking the dial. When o1 i 


surfaces of the lower se second molars _ brated, it will thermostatic ally keep the 


‘an be heated before 


of cotton saturated with a 20% sol 


‘tion of zinc chlori de if tissue covers 


the | pati ient arrives and will stay at the 
these areas and it is desired to banc proper working for as long 
them. This is placed at the beginning as desired. Figure also shows 

of the appointment. . By the time desired. 

F- ubber base impression is ready to be 1% cakes of compound. Uj pon 


n the tissue will ben retr, acted, ‘re- removal from the the i 


should be packed with a string or - r within a three degree variation. 


“material will flow 
gingival margins if these areas 


properly cleaned. 
A compound impression of eac h arch 


7 is t taken. This acts as a tray for the 
rubber base material. The 


: ‘impressions are jiggled when first seat 
ed to enlarge the space for the teeth; 
“by moving or jiggling the impressions, | 
nough ‘room for the secondary 
pression can created. elit 
nates the need for trimming or remov- 


ing material after the compound ‘is 


taken from ‘mouth. 


= 
sp ace can be created if needed by work- ieee — 


= 


— 
— 
— 
— 
— 
— 
— 
— 
— = 
— ~ 
— 
— 
— 
— 
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<a 
he use of ad- Dir 


hesive is recomme ed. A thin coat of 


| prevent the rubbe base ber base should be 


.T i is necessary | witht Former rly it was be ed that the. com- 
if: 0 difficulty pleted impressions would remain dimen- 
compound 
y- -bodie rubber hey should be built up with strips of 
erial ‘gach as “Heavy Bodied material to a he ight of thirty mm. as 
Pe rk astic is use ed. Three to four ‘ine he s _ measured from the cusp tips. This will 
4 insure dies of adequate length. 


The impression: then in 
od 


tray. ceme aa 
used to mix: the mater rial. 


Se at with firm, but not ence pres- 


sure. Experie nce will pr prov ide the right 
balance which will force the mate aa 
under the gingival areas and still keep 
the. compound fron m | ouchin g the tee th 
as little as porsible. he tray is held in 
4 place by the assistant or hygienist, leav- 
the _ orthodontist free at this point 
to care for another patie nt. It is im- — 
per rative th. it the mate rial be allowed © 
“set in the mouth for at least seven 
ninutes, 1 regardless f the manufac- 
turer’s recommendations. It is extreme- 
oly important t that the patie nt does not 5 
Va 
close on the tray during the 
period. A saliva ejector is recomme nd- 
‘d to e ‘limine ate: the need for swallowing. 
if large areas of, “compound show 
the finished i impression, it indicates that 
biting of the tray has taken place. The — 
impression is removed from the mouth 
with a quick motion thereby preventing 
distortion. Separation is replaced at the 
nd _this appointment. Fi igure 2, 
‘taken a completed impression, 
nicely the se eptum of 
tween h- tooth. A. close- of 
another ‘impression as seen in n Fi igure 
3 was taken to show the feathe re dees 4 
material the exte bene ath 


gingival marg 


as, 
— 
— 

— 
— 
— 
are squeezed onto the mixing pad. It is 

— Re >/ 
— 

— 
a mS, Above, Fig. 3. Below. 


. 


the cervical re gion to extend th 


ry; 


crown “portion three to five millimete 
below the _ original gingiv al line. In- 
dividual dies are held in a vise and Rs 

bands construc ted. Upon completion of 
te dies are re- to 
the original model. Brackets and tubes 
aced neede d | and ini 


s and face- bow headgea ar ¢ 


e resulting dies" 
are of 80% ‘med and 
plastic. Devcon consists of a putty- | ie 
material to which a liquid hardener is 3 
added and the two thoroughly mixe ed. 
hey are combine d at a ratio of one 
table ‘spoon of putty a 


Two tablespoons of putty 
= 1€ the average impression. 


W he nm 1 mixed, the has the con- 


rial is painted into the crowns of 

teeth with a fine brush. Figure - 4 

shows the “material being painte d into 
crown ‘portions. Boxing materi: 

removed to make the photogr: 


possible. After a thin layer is present, 

then remaining material can be poured 

A poured impres- 

i is ta Figure 
steel 1 will harden’ in in four or five 
After this” time, or preferably py 

night, the model can be se parated. The © 
is re-heated to the original 


4 
= working te temperature and removed. The 
> 


ee base material will peel off easily, 
unless the compound has been over- 
At shite stage we have a plastic steel 
model of each arch. This will be crack- 
apart to form individual dies of 
apart 
ch tooth. The dies ar then trimme do 


— 
A im 
meas 
— 
= 
— Above. Fig. 6 Cente 


the trimmed ed model T The base is Tubri- 
cated with vaseline, or other separating 
material. ~The model base is inserte do The ‘se cuts are extended on the labial 


tact areas and a cut made to a de pth | 


into a mix of hydro- cal to a depth of | 7 pe lingual of the model with a se parat- = 


= blad» is passe d hetween the con- 


of appr oximate ly three millimete 


approximately 24 of the total model ii ing disc or diamond disc. The are shal- 


height. The stone core or ke *y that is P- low cuts not more than two millime “ters 
pee formed 1 is illustrated in Figures Zz in depth. The model is not cut apart 


9. Upon removal from. the core, with the dis or saw we, are merely 


| cle avage lines in Figure 10. 


A cutting plier is s inserte 


— 


— 
= sides are formed on th 
the plastic steel model with an 
— 
— 
— 

— 
— 

ig. 8 Above. ‘Fig. 9 Below. Fig. 10 Above. Fig. 11 Center, Fig.12 Below. 

— 


cuts the iu s are cracked apart. mete aw ay from th eam. T 
Ati is vital to later re-assembly that the ec CESS material is removed and the ¢ gin- 
_ dies be cracked apart and not cut apart. gival margins are contoured or cut to. 
A cross section of a die showing the the desired shape. The band is return- 
cleavage lines: and cracked surface is to the die and the “tail” is folded 
shown in Figure 11. over. It is again removed the 


A knowlec -dge of dental anatomy is “tail” welded to the lingual of thet band. — 


for proper trimming of the F igure 13 i is a view ‘of 
ervical po portion of the dies. A steel vul- molar bz ind. Anterior bands require that 
eanite bur is used to trim this portion the pliers be modified to a convex in- 
of the die. The crown is extended gin- | - ste ad of a concave beak. Howlett « or 
giv ally three or four millimeters below = Angle band-forming pliers may also be — 
impression line. It not difficult used. Brackets are pre-welde d to all 
to accurately re this portion of band cuspids an and molars. 
the” tooth; the contours of the crown Brackets are angulated in most cases to 
are nded into this” produce better control of axial inclina- 


- area. Some type of dust collection is tions; however, this i As beyond the scope 
a neded while grin inding the plastic steel. of this paper. It is felt ‘that more ac- 
A suction ap apparatus “Gulenel for this curate bracket placement can be ac- 
purpose would be ideal. Small steps complished attaching the molar 


ri 
or parallel lines are cut on the labial tubes and brackets and cuspid brackets 
y lingual of the die base to enable after the bands have been formed and» 


it to be held in a vise. The “dies can re 


be re-assembled into the stone core at: Dre RE-ASSEMBLY 
any time and ‘the original plastic stee 


he reproduced. At many times during the band for- 


mation process | the di es are re- -assemble 
BAND CONSTRUCTION | 


into the stone core. Bracket he ight ca 
Bands are constructed of chrome al- be easily checked. Occlusal “interfer- 
for ‘many reasons; however, gold neces with band placeme nt and bracket 
can be used. Both straight band and tube can be checked and 


correc ted i needed. Re-assembly is 


accurate: ‘in fact fixed 


are of bridges can b e and “assemble ‘don 


material around the contours of | models such as 

the teeth and make superi ior ban ds. All = Molar” tubes can be tack welde ed to. 

sand strips except lower anteriors are the bands by the technician as well as 
striy pt | it bands by the tect I as 

_ formed into a contoured convex blank. | molar and cuspid brackets. It is possite 
The ends are we toge ther and for. ‘the orthodontist to angule ite the 

Then blank is slipped over the die. attachments if desired without remov- 
The labial or buccal surfaces are adapt- : ing them from the bands. If they are— 
ed to the die with a band pusher before incorrectly located, they can be twist- 
the band forming pliers 2 are used. Figure ed off and relocated i in correct positions — 

_ 12 shows the completed pinch with the _ by the technician. This is a tremendous 

* rs. Note how carefully the band i advantage and i is possible only | by using 

adapted to the die at this stage. Upon chrome alloys. Chrome-nickel | alloys 
re moval from the die, the band is weld- | make possible ‘the solde ‘ring of tubes a 

ed along the seam. . On bell shaped t teeth to bands after they have been tack we Id- 
welding spots are moved milli- ed in proper position, Tube placeme nt 


—_— 
— 
— 
=! — 
— 
— 
| 
— 
= 
— 
= — 
— 
— 
— | 
— 
— — 
— | 


that almost every band will fit the tooth 
the rel ationship that it does 
the re- -assembled model. Initial arch- 
: wires are formed on these mode Is after. = 
all bands and attachme nts are com- 
ted. . Auxilia ary tubes 
soldered to the upper first molar bands 
and a complete face-bow headgear as 
sembled- from this same model. In time 
may be to | construct all arch 
wires needed during treatme nt before 
the > first band is cemented. Laboratory 
‘time will increased, but 


aw new era in 20% could 
introduced by wide spread adoption — 
of indirect procedures. Figures 14 roo 
15 are photographs of a completed 
_edgew wise ance on a the re ~asse ‘mble d 


Ve ery iting is required. A Hol- 


nbac k pne umatic conde ‘nser is used 
to seat the bands. These fit in 


prime importa ance.  Bitewing 
readily convince one of preg 

of the bands in this respect. If a steel 

is too large, it is a simple matter Fig. 13 Above. 14 Center. Fig. 15 Below. 


to cut it in two on the lingual, overlap 


the required amount, and weld back 


7 


together. The contour and fit is not de- cedure saga a brief outline of vod 


stroyed by this process. If a band is too advantages of will be 


smi ill, it may be stretched slightly with 


correctly trimmed, which seldom hap-_ — band 


better 
ata a time. With this outline of the pro- ‘Be tter fit — retains contour | better. a 


— ima 
— 
— 
— — — 
— = 

— 


= 
Lindquist 


“Takes and tains: brig 


finish. 


Stretches over a or 


Saal thus gives a better fitting band. 
The Pe eak plies rs utilize this quality 


_ Allows brackets and tubes to be tack 
welded for a trial fitting or inspec- 

" spection. If they are not right they 
be twisted off and re- “positioned. 
This i is a big advantage since auxil- 
re 
personnel place. the attachments, 
but the orthodontist has a_ final 


check be they ‘are comple te ly 


‘Ided. 


6 Tt is much ¢ easier to train auxiliary 
_ personnel i in welding techniques than 
in soldering. Welding with the newer 
welders is almost foolproof. Solder- 
‘ing, as we all know, 


In closing, a summary will be given of 


the 


takes quite a 7 


Fic 


indirect appliance c con- 
struction method to a busy 


Disa AN 


GES 
Advantages: 


i 7 It is much kinder to. the patie nt 


a. hink how much easier it must be :: 
m the | patient’s point of view 
have a set of impressions taken, a lit 
tle band fitting, and then have their 

ast this 
to the tearing of the gingival attach- 
ment and malle ting 


appliances cemented. Contr 
—evitable with direct: methods. 
consideration of our patients is in 


right 


Drs 


advantages and disadvantages of 


opinion the number one advantage 


of this method 
. It is much easier on the orthodontist. 


band formation “without breaking, Much of the fatigue, both mental 


_and_ physical, taken 
ba 


constr uction. 


should reduce chair time more 


than fifty per "cent. 


It results: ina superior appliance. 
Both the bands and accuracy 
of attac hme ‘nts are improve 
is tailor made for 
chrome alloy. The advant 
have been -explair uined. 


SADVAN TAGE 


It requires the services of a trained © 
‘hnici ian, ‘ither female. 
Every busy "practice should be 
to absorb a full time technician, not 
of | course: for band making alone, 


for the. -rous other phases 


4. 


the: of 
ages of this 


5. It 


mz ale or 


numerous ot 

of practice that someone else can be | 

‘trained to do as well as we would 


do i it ourselves. 


ssions is, howeve r, quic saved 
_ the later ‘Stages. 

- Progress however stops for no one. 2 
is economically unfeasible to both | 
= nt and orthodontist to have the =. 


orthodontist do things which auxil- 
ay 


lary en can be trained to do. 
3311. N. Meridian St. 


time. 


3. The | adoption of | this ‘me awry re- 
quires ; a change i in the office routine. 
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— 
ss Une. Ihe exact am — 
— 
7 
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a 


uge ne, 


This case was selected for presenta- asic problem in this case. } 
‘a Thi lected for p t ba blem in thi 
tion because the _anchorage problem perverted swallowing be de- 
involved presented an interesting chal- ted. No de ‘finite familial patterns | 
lenge. I felt that achievement of an ex- be established. 
cellent face and an _ acceptable oc- 


Sali was shel ious that this case present- 


d an anchorage proble seemed 
if care were not taken, - enough 
when ‘presented treatment. be lost. retracting the 
medical history included the usual to preclude satisfactory reduc- 
childhood dise “ases but tion of the existing protrusion. 
plan was devised to protect 
-anchorage to the utmost. The four first 
oe teeth were removed and an 
—edgewise_ appliance was s placec The 
remaining teeth with the exce ption 
pared with the Downs? it the third molars were banded. The up- 
‘peared exce lent. li may be seen | in per second n olar bands | carrie ied 045 
Table 1 that all me asurements for buceal 
skeletal pattern we rere well w within: the tubes. A Kloe type he was 
normal range. Measurements for the constructed. Stops were placed on the 
involving tooth posi -adgea ‘ar arch in a position which 


a ‘slightly o lowed the posterior of the arch to i 


icisor and tr ide 
sy 


de which are 


moc 


wn i Figx -veals the 

shown in ure 1, reveals that this Round: arches used 
C lass 1 _malocclusion, 


gear ary to sliding hooks acting against 
arch. Ane ov werbite m exist- 


ot the upper and lower cuspids. At 
ed and the re conside rable. ove 
- _ the same time Class III elastics were | 
The profile, 


from the posterior of the | head- 
poor r. It was for the patient to 


he; 
ar to sliding hooks acting against the 
cl ose her lips complet te ‘ly only with con Fa 
side erable difficulty. 


second bicuspids to provide 
distal force on the lower buccal teeth, 
_Erio.ocy In order to conserve anchorage these 
eee eee , three pairs of elastics were worn only 
Dis between tooth size and 
when the headgear was in place. 
arch | ler ngth seer to be the 
"first phase of treatment continued for 


about ten months, 


Presented before the Component 
of the Angle Society, 1958. When the were 
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ore treatment. Right, during retention, 


models bef 


— — 
— 
— | — 
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= 
Above, photographs before — 


: 
— i Cass Report a 
— ta —— 
— = § We ae 


ple te the acrylic portion of the retainer. 
ca The upper and lower retainers car- 
Convexity .. PI 
ried cuspid clasps which crossed the 


arches between the cuspids and bicus-- 


Plane pids and ended in hooks. Elastics were 


worn from these hooks across the an- 


terior teeth. The ends of these hooks 
4 re placed well into the cuspid- lateral 


Occlusal Plane ......... 
embrasure to the e lastics to 
Inte rine isal we ll as the 


action of the flexible acrylic un- 
der pressure— and the tion the 
elastic bands against the anterior teeth 

- — produced tooth movements similar 

those possible with a positioner. Re- 

fic iently to allow of the an- of this type. ‘seem to be very 
terior crowding, a series of round, and e for closing band space and 
late or, edgewise archwir with closing re fining minor details of occlusion dur- 


the closing archwire s. This second phase 
the 


was comple ted in about eleven months. During tre atme rent 

The final phase of treatment consist ‘problem was resolved. ‘upper | 
ed of pe rfe cting the de ‘tails of oc clusion — cisors were retracted from 14 mm to 5 
ar ches. This” when me -asured 1 to the 


elastics were worn in conjunction with 


oops | were used to close spaces. C lass 11 ing the retention rs 


“ro ling 


phe ise ‘eight 
Upper and lower acrylic ret tainers 
_ were used to close the band space and 
- refine some details of occlusion. The 
teeth were € ut from plaster models, 
which were made after the bands were 
removed, and reset in wax. 
“for Kesling. that 
te eth were cut off the models at the 
cervical, enamel junction. 
tional, rigid acrylic retainer reconstructed 
on a set-up of this type might not 
have gone to place. Therefore, when 
the acrylic pc portion 1 of the retainer was 
made, a thin layer of flexible self-cur- 


the teeth, which might have mov- treatment. 
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tracings of th dible before CONCLUSION" 
and after treatmer ‘rimposed 


ng this par- 

as to demonstrate the | 


AL 
and 
High Street 


— 
— 
a 
the lower incisor was retracted inethod of tages of one particular 
about 3 mm. The composite tracing 
_ imposed NS and registered on S, re exten 
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Incidence Of Tort h 
As s Related To Their Protrusion 
M: EWIS 


an Jose, California 
The de ntal profession has quite lip coverage”. Zander and Law 
generally a cepted the point: at iw felt that protruding teeth were pre- 


vat anterior “teeth protrude disposing to fracture and claimed that 


th: 

there exists an important predisposing i injuries were increasing. _ Malone and 
¢ of injury to those” teeth. Ortho- Massler? agreed with this theme. Ellis 
dont ists often recommend the reduc- in his: book cites. 
- of protrusion of anterior teeth as 

a preven “ntive measure, in additi on to be recognized as the most important 


esthetic and other advantages to predieposing 


The literature on fractured anteri or a is 
large, and it may be seen the 


e above that, when the figures are based 


‘3 teeth is devoted almost exclusively. t to 
wa treatment, while incidence and_pro- 
trusion as predisposing factors have re- 

ceived | “little ntion. Ellis' reported 


on surveys, the results do not always 
agree and, more | often than not, there 
have been no inv vestigations to ‘support 
the figures cited. Informal observation 
in the orthodontic office would 
support these views regarding the 
connection between protrusion of an- 
terior teeth and t their fracture, but an 
obj ctive study \ would be desirable, t tak- 


*. 


ing up the following points. 

ore” anterior teeth is so ommon Is there really any discernible rela- 


that a survey of 4251 chi Idren revealed 
that 4.2 had fractured teeth, with a 
boy-to-girl ratio: of 42755 51. Martin? 
- compared the incidence in delinque nts 
and non- and gave 


1ents and 16° for the others, 


in certain types of malocclusion, between fractured and pro-- 
th? 
pecially Class II, Division 1, that it may anterior teeth’ = 
regarded as one reason for early 2. Does the degree of protrusion affect 
~ treatment of this deformity. In 100 the incidence or the severity of the 
this type, taken in routine orde r from fracture? 
_ treated cases in my collection, 7 were 4. Is the inc silidence nce or the severity of 
found to have fractured teeth”. Hard- _ fracture more severe in one sex than 


wicke and Newman‘ found in a large the other? 
of children who presented for for M 
treatment that “86°% of the fractures MATERIALS 
occurred in mouths with undue pom A total of 343 white children, aged 
inence of the affected teeth”. Sweet’ — 8-13, were examined. All attended the 
in 1942 "stated the at on same school, located in a neighborhood 
‘the increase largely due to protrusion "which was diversified with to 
resulting from mouth breathing’ ’ secio-economic status. The children 
added that “90% « of the fractured were seen in 


ante rior teeth protrude and do not have tempt was made to select indiv — 


— 
— 
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_ = 
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gem for the fact that no child wear-_ 
ing an orthodontic appliance was in- 

A greater, 
cluded. The following were noted: age chews tu year olds than 


sex, number and severity of fractured ay in the eight- -year olds; it seems reason- 


teeth, degree of protrusion (if an a 

able to assume that this difference 
«Tf the fracture involved “only th _ sults from a longer period o exposure 


enamel of the tooth, it was describ to acc ident. 
as fractures were re- The remainder of the findings are 
best set forth (1 lable 1) in the tabular 
measuring distance between ‘of data by the Chi st, 
_cisal edges of the upper incisors and of choice in this 
the labial surfaces of the lower in- study. 
-cisors. Measurements were made to the 
nearest millime ster and anything under account for the distribution above, we 
4 was considered as non- must ¢ de etermine what we would expect 
trusive. The classification according to from chance and chance alone. We see 
Angie was not recorded, since ‘caly, that in all there were 282 children (98 
the protrusivene ss of the maxillary + 184) with no fracture. 


cisors: was conside crucial. Under the: totals, we fi 


this system of re cording, sever Class of 343 was distributed on basis of 
II, Division 1 malocclusions might be protrusive, 210 non- 
expected to be included as protrusive, With only chance at work, we would 
well as some Class with a similar expect that the 282. children. with, no 
configuration of anterior teeth. At should be distributed in 
outset ‘it was thought that rec ording same 133:210 ratio | of the entire group; 
coverage of the teeth by the lips. would hence our “expecte ed” figures are 109.3 
informative, but the children were and 172.7 for protrusive and non-pro- 
prone to assume a false lip position, | trusive e respectively, for at total of ae. 
We apply the ‘same line of reasoning 
reliable. Where more than one for the categories of “mild fracture ‘A 
was broken, no adde weight was give mand ‘se ve re fracture” The total Ch 
to this, and the case was counted only “Square v value of 12.696 could occu 


making a judgmer ‘nt on this : score un- 


one fracture per through ‘the operation of chance alone’ 


af 


4; 


Children with Children without 


109, 


739 


Severe fracture 


or 


oy 
2.090 


— 
— 
— — 

— 
— — 
— — 
ne 
| 
— — 
— 
Mild fracture ....... 24 2.1600 22 282 363 
— 4.960 = 


1959 
pean Boxes w vith without 


No fracture 


than once in a hundred times al- the of cases is virtually 

— though it could occur by chance some- ‘hea None the less, each of these Chi — 
what oftener than once in a Square values is high enough that it 
times. This more than satisfies the lev els ‘could be expected | through the opera- 
_ of probability ordinarily required, and it _ tion of chance alone less than five times 

there ‘fore concluded that some factor in one hundred, although values 

other than for size could be expected to 
distribution above. other words, little more often than twice in one hun- 


there s seems to be a a ‘causativ e ve relation: ds dred. 


. ‘Su MMARY AND CONCLUSIONS 


presence or of of Three hundred forty- three white 
those te eth. children ‘were ‘examined in public 
same data italia so school of San Jose, California, between 
boys are dealt with separately from ages eight and thirteen years. 
“girls. Table II sets forth the data with In child the degree of protrusion 
respect to boys only, of anterior tooth (if any) was noted, 


Ta able III sets forth similar data with as well as the presence or absence of 
respect to girls. fractures in anterior teeth: if fractured 


each of thes Chi Square tests anterior teeth were found, the severity 
carried out with b boys. se frome noted. Fractures: were "designated 


Girls with Girls without 
protrusion protrusion — 


No fracture ....... 4 


Mild fracture ... i 2.750 


— 
— 
— 
— — 
— 
y value is found, as is to be expected was involved, all other fractures were 


sis 

of the means of the Chi 
test suggests that there is a real rela 


tionship between the e incident nce of frac- 4, Hardwicke, J. L. 
tured : anterior tee eth and the protrusion Some Observations on the ‘tes ide! nee “and 
Emergency Treatment of Fractured Per-— 


- manent Anterior Teeth of Children. Abst. 


of those teeth, a relationship which 


should not be ascribed to chance alone. © 
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text. At the discretion of the editor, illustrations will be reproduced either as 
_ single column cuts of approximately 24 inches in width, or as double column 
cuts of 43/4 inches i in width. The height of the cut may vary, but contributors 
Beige in - mind that proportionate reduction or enlargement of illus- 
trations affects all dimensions, and that arrangement of material should be 


such that awkward proportions are avoided and no loss of clarity results. i 


The Frankfort plane should appear in 1 cephalometric tracings, and wherever | 
possible should prov ide the basis of orientation of illustrative matter portraying 


the face, whether it be films, tracings or facial —— 7 


Extraneous | details should be eliminated from ‘illustrative matter in order 
to keep the salient portions of the cut as large as possible, i.e., the cranial | 
outline should be elimi inated fr from cephalometric tracings unless its ommission — or 
would be detrimental to ‘the sense of the article, photographs of patients 
—— be cropped closely, and photographs of models should be separated 
by a minimal amount of empty space. Illustrations will be returned to authors’ 


for re revision w w they do not comply with these specifications. 
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Arthur Lewis Silas J. Klochn 
Hulman Bldg. 
Day ton 2 2, Ohio 
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